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A new method was developed to identify and differentiate varicella-zoster virus (VZV) wild-type strains from
the attenuated varicella Oka vaccine strain. The PCR technique was used to amplify a VZV open reading frame
(ORF) 62 region. A single specific amplicon of 268 bp was obtained from 71 VZV clinical isolates and several
laboratory strains. Subsequent digestion of the VZV ORF 62 amplicons with SmaI enabled accurate strain
differentiation (three SmaI sites were present in amplicons of vaccine strain VZV, compared with two enzyme
cleavage sites for all other VZV strains tested). This method accurately differentiated the Oka vaccine strain
from wild-type VZV strains circulating in countries representing all six populated continents. Moreover, the
assay more reliably distinguished wild-type Japanese strains from the vaccine strain than did previously
described methods.

Varicella-zoster virus (VZV) is the etiologic agent of vari-
cella (chicken pox), which usually occurs in children, and zoster
(shingles), which results from the reactivation of a latent VZV
infection. While VZV infections are usually mild, they some-
times result in severe disease, particularly in immunocompro-
mised patients (5, 6, 11, 22). A live attenuated varicella vaccine
(Oka strain), which confers protection in a high percentage of
recipients (2, 7, 11, 23, 29), was licensed and recommended for
use in the United States in 1995 (27).

Breakthrough varicella infections after exposure to wild-type
VZV have occasionally been noted among vaccinees (3, 9, 24,
28, 29), and Oka vaccine may cause zoster in as many as 6% of
immunocompromised vaccinees (9, 12). To monitor potential
VZV vaccine-related complications, a technique that discrim-
inates vaccine strain from wild-type VZV is required.

In the past, identification of VZV strains was based on
laborious restriction fragment length polymorphism (RFLP)
analysis of preparations of viral DNA (15, 25), a method that
also required successful culturing of VZV from lesions. Newer
PCR methods have eliminated the need to propagate virus for
VZV detection (18, 19, 21, 30). In the United States and
Australia, wild-type and vaccine strains have been effectively
distinguished on the basis of the presence or absence of BglI or
PstI sites in amplicons from VZV open reading frames (ORFs)
54 and 38, respectively (18, 19), although this technique fails to
distinguish some Japanese wild-type strains (16).

More extensive genotyping, such as amplification analysis of
polymorphic repeat regions R5 and R2, was required to dis-
tinguish Oka vaccine VZV from Japanese strains (20, 26), a
technique that also fails to identify some strains in Japan and
the United Kingdom (13, 14, 26).

Argaw et al. identified a sequence variation in VZV ORF 62

between the Oka vaccine strain and the Oka parental strain
and used these data as the basis for a PCR-RFLP test (1). In
this study we examined various clinical samples and confirmed
the ability of this PCR-RFLP assay to differentiate vaccine
strain from isolates obtained from patients.

MATERIALS AND METHODS

Viruses, DNA preparation, sequencing. VZV isolates (excluding those pro-
vided by authors of this report) were kindly provided by John Zaia (City of Hope
Hospital, Los Angeles, Calif.), Barbara Watson (Philadelphia Department of
Public Health), Ann Arvin (Stanford University, Palo Alto, Calif.), Dominic
Dwyer (Westmead Hospital, Sydney, Australia), and John Stewart and Joseph J.
Esposito (Centers for Disease Control and Prevention, Atlanta, Ga.). Material
from 71 specimens was available for testing. Isolates from various geographic
locations, including Japan (25 specimens), the United States (26 specimens),
Australia (9 specimens), Chad (5 specimens), Congo (5 specimens), Chile (2
specimens), Czech Republic (1 specimen), and France (1 specimen) were col-
lected between 1976 and 1999. VZV DNA samples obtained from cells infected
with the Oka vaccine strain and three laboratory VZV strains (Webster, vzv11,
and ROD) were also examined. Thirty-nine of the clinical specimens came
through general practitioners and infectious disease physicians. Fifty-six prepa-
rations of the viruses were isolates, and the remaining 15 were primary virus
typed directly from vesicular fluid air dried onto glass slides, cotton swabs, or skin
scab lesions. DNA was prepared from vesicular fluid, varicella scabs, and lysates
of VZV-infected cells using NucleoSpin Tissue Kits (CLONTECH Laboratories
Inc., Palo Alto, Calif.).

Sequencing. The nucleotide sequences of selected amplicons were sequenced
with an ABI Prism dye terminator cycle sequencing kit (Applied Biosystems,
Foster City, Calif.) according to the manufacturer’s instructions to verify their
identity as VZV sequence. Sequences were compared with the VZV ORF 62
sequences of the VZV Dumas strain (GenBank accession number X04370),
which were used to design the PCR primers. The Genetics Computer Group
(Madison, Wis.) package, DNASIS 2.1 (Hitachi Software, San Bruno, Calif.),
and the OLIGO 5 program (National Biosciences, Inc., Plymouth, Minn.) were
used for computer analysis of nucleotide sequences.

Evaluation of ORF 62 primers. The experimental primer sequences used for
these studies are described in Table 1. Initial testing of the amplification condi-
tions for each primer set was performed using a standard protocol. Template
DNA was prepared from HLF cells infected with VZV strain Webster or from
uninfected cells (negative control). PCR assays were completed in a volume of
100 ml of a solution that contained 500 ng of template DNA; 50 mM KCl; 10 mM
Tris hydrochloride, pH 8.3; 5 mM MgCl2; a 200 mM concentration (each) of
dATP, dCTP, dGTP, and dTTP; a 250 mM concentration of each primer; and 2.5
U of Taq DNA polymerase (PCR Core kit [Boehringer Mannheim Biochemicals,
Indianapolis, Ind.] or GeneAmp PCR reagent kit with AmpliTaq or AmpliTaq
Gold DNA polymerase [Perkin-Elmer Cetus, Norwalk, Conn.]). Reaction mix-
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tures were passed through 25 cycles of denaturation at 94°C for 1 min, a 1-min
annealing step at a gradient of temperatures (55 to 72°C), and a polymerization
at 72°C for 1 min, followed by final extension at 72°C for 5 min (Mastercycler
gradient; Eppendorf Scientific Inc., Westbury, Conn.). Reaction mixtures for
hot-start PCR using AmpliTaq Gold polymerase were incubated for 15 min at
96°C before the start of cycling. To control for contamination, each primer pair
in PCR cocktails was run using the above cycling protocol in the absence of DNA
template, with an annealing temperature of 60°C.

PCR assays. Detection of VZV genome variations in ORFs 38 and 54 was
performed using the method described by LaRussa et al. (18). Detection of VZV
genome variations in ORF 62 was performed as follows. Reaction mixtures
included a 0.1 mM concentration of each oligonucleotide of upper (PKVL_6U
[VZV genome position 106036]) and lower (PKVL_1L [VZV genome position
106284]) primers, which are complementary to a variable region of VZV ORF
62, in 100 ml of reaction mixture containing PCR Gold buffer (50 mM KCl; 15
mM Tris-hydrochloride, pH 8.0); 2.5 mM MgCl2; a 200 mM concentration (each)
of dATP, dCTP, dGTP, and dTTP; and 2.5 U of AmpliTaq Gold DNA poly-
merase (PE Biosystems, Foster City, Calif.; Roche Molecular Biochemicals,
Indianapolis, Ind.). For amplification, 500 ng of total DNA, prepared from
VZV-infected cells using Nucleospin tissue kits, was used as a template. For
clinical samples, PCR assays used a 1/100 aliquot of the DNA purified from a
single lesion (scab or swab). An initial PCR hot-start step of 96°C for 15 min was
followed by 30 cycles of amplification (1 min at 94°C, 1 min at 72°C) and a final
extension step at 72°C for 3 min (Mastercycler gradient, Eppendorf Scientific
Inc.).

For detection, 10 ml of PCR product was loaded onto precasted 4-to-25%
gradient polyacrylamide gels in Tris-borate-EDTA (TBE) buffer (Novex, San
Diego, Calif.) and run at 150 V for 1 h. Gels were stained with ethidium bromide
to visualize DNA (0.5 mg/ml in TBE buffer, 15 min). Restriction reactions were
performed using 5 to 10 ml of the PCR product adjusted to recommended
endonuclease buffer and 10 U of SmaI, BglI, or PstI (New England Biolabs, Inc.,
Beverly, Mass.). Endonuclease-cleaved DNA products were separated by gel
electrophoresis as described above. The 50- and 100-bp DNA ladders (GIBCO
BRL, Gaithersburg, Md.) were used as DNA size markers.

RESULTS

ORF 62 region primer design and evaluation. A substitution
of C for T in position 106262 (correspondent reference Dumas
strain genome position denoted [4]) of the Oka vaccine ge-
nome compared with Oka parent strain DNA was recently
identified (1). This substitution established an additional SmaI
site in the Oka vaccine DNA and provided the basis for de-
veloping a new RFLP-PCR test for differentiating the VZV
vaccine strain from wild-type strains. Oligonucleotide primers
were designed to amplify a region of the VZV genome that
codes for the C-terminal portion of the putative ORF 62 pro-
tein, approximately 200 nucleotides upstream and downstream
of the mutation in position 106262.

Based on our experience with PCR, the most effective am-
plicon molecular size should be limited to between 250 and 350
bp in length. Amplicons within that size range usually provide
optimal sensitivity for an assay, particularly for DNA amplifi-

cation from clinical samples that may contain limited quanti-
ties of template.

As such, we designed several primer sets and assessed their
performance on both clinical specimens and laboratory stocks
of VZV (Table 1). The G1C content, melting temperature,
and length of the primers were chosen and analyzed using
Oligo 5 primer design software to ensure they met the essential
criteria for optimal PCR primers. In addition to the primer
pair described previously (PHKR1 and PHKR2 [Table 1]),
eight additional primers were designed (three upstream and
five downstream of the mutation); in all, eight 20-mers, one
18-mer, and one 26-mer were assessed; the G1C content of
the primers was between 55 and 70%. All of the primers were
also analyzed by using OLIGO 5 software for the formation of
dimers either within or between pairs; no significant theoreti-
cal misprinting was identified on any template.

Twenty-one primer combinations were tested altogether,
representing each of the three upper primers with each of
seven lower primers. Representative results from temperature
gradient PCR (55 to 75°C) for four of these experimental
primer sets are presented in Fig. 1. Most of the primer pairs
amplified a significant number of nonspecific reaction products
(e.g., Fig. 1A to C). This was true regardless of whether a high
concentration of DNA template (as with laboratory strains and
the VZV vaccine strain) isolated from tissue culture or a low
concentration from clinical samples was used (data not shown).
On this basis, eight of the experimental primers were excluded
from further analysis. The primer combination of PKVL6U-
PKVL1L provided the best yield of specific product (on the
basis of gel band intensity), produced the least amount of
nonspecific amplification product, and performed well over a
broad range of annealing temperatures (Fig. 1D). The last
attribute makes this primer pair more versatile and will permit
considerable flexibility in the selection of annealing tempera-
ture for VZV-specific PCR if a protocol demands it. For ex-
ample, we were able to modify the original protocol, eliminat-
ing a 55°C annealing step, since at 72°C primer annealing and
polymerase enzyme reaction take place with this primer set.
Furthermore, the reaction products resulting from PCR using
the primer pair PKVL6U-PKVL1L during SmaI RFLP analy-
sis could be easily differentiated by gel electrophoresis. The
268-bp amplicon generated with this primer pair was predicted
to produce 153-, 79-, and 36-bp (Oka parent and wild-type
strains) or 112-, 79-, 41-, and 36-bp (Oka vaccine strain)
SmaI fragment sets. As shown in Fig. 2, SmaI fragments of
Oka vaccine strain amplicon can be clearly differentiated
from DNA patterns obtained after SmaI cleavage of wild-type
amplicons.

Biochemical optimization of the amplification conditions for
this primer set was performed, and final concentrations of
0.1 mM for primers were found to be optimal for the specific
amplicon generation (data not shown). Additional modifica-
tions of the PCR protocol included independently varying the
concentrations of Taq polymerase and MgCl2 in the reaction
mixture. Increases in the Taq enzyme activity did not signifi-
cantly affect the yield of specific product (data not shown).
Adjustment of the reaction mixture pH to below 8.0 substan-
tially decreased the sensitivity of detection (data not shown).

We also examined hot-start PCR methodology, including
the use of Taq-start antibodies (CLONTECH), Ampli-Taq
Gold (Roche), or Platinum Taq (Life Technology). Significant
improvement in sensitivity and specificity was seen with all of
these hot-start methods, and any of three chemical hot starts
were incorporated into the VZV vaccine strain differentiation
method described here. Mechanical methods of hot start were

TABLE 1. ORF 62 VZV PCR primers

Primer Primer sequence (59 to 39)
GC

content
(%)

Tm
(°C)a

PKVL6U TTC CCA CCG CGG CAC AAA CA 60.0 64.0
PKVL7U AAC TCG CTG GCC CAA AGG TG 60.0 64.0
PKVL1L GGT TGC TGG TGT TGG ACG CG 65.0 66.0
PKVL2L GTG TCC GCT TTG AAC GCC CG 65.0 66.0
PKVL3L TGG TCC TGG CAG CCC TGA GT 65.0 66.0
PKVL4L GTC CTG GCA GCC CTG AGT AA 60.0 64.0
PKVL5L GTG GTC GTG GCA GCC CTG AG 70.0 68.0
PHKR1b AGG TTG GCA AAC GCA GTC 55.6 56.0
PHKR2b ATT ACT GTC GAC CCG AGA CC 55.0 62.0
PKVL6L TGG TCC TGG CAG CCC TGA GTA ACC GG 65.4 86.0

a Tm, annealing temperature of the primers calculated by the nearest-neighbor
method using the OLIGO 5 primer analysis software (Molecular Biology In-
sights, Inc., Plymouth, Minn.).

b Previously published by Argaw et al. (1).
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deemed impractical using this method, since the assay was
designed for use with large numbers of clinical samples.

Sensitivity and specificity of the ORF 62 PCR method. The
primer set PKVL6U-PKVL1L was tested on a panel of VZV-
positive and VZV-negative specimens. All VZV-positive sam-
ples generated a single specific amplicon 268 bp in size (Fig. 2).
The product specificity of the 10 selected amplicons obtained
from the PCR was also confirmed by sequence analysis (data
not shown). There was no detectable PCR product after nu-
cleic acid extraction and PCR amplification from tissue cul-
ture material containing the following human herpesviruses
(HHVs): Epstein-Barr virus, cytomegalovirus, herpes simplex

virus type 1 (HSV-1) and HSV-2, and human herpesvirus
(HHV) 6a, 6b, and 8. In addition, 20 human clinical (swabs and
scabs) specimens that were negative both by virological tests
and by independent PCR assays for VZV DNA were tested to
assess specificity (data not shown). No amplicons were de-
tected in PCR assays using these specimens. On further ex-
amination of the primers, we observed no product after PCR
amplification with DNA of herpesvirus genome samples as well
as DNA isolated from human, monkey, rabbit, mouse, rat, and
Escherichia coli (data not shown). These results indicate that
the PKVL6U-PKVL1L assay primers are highly specific for
VZV.

The lower limit of detection by this method was defined as
the smallest amount of DNA in a sample that produced de-
tectable amplicon product (ethidium bromide staining in aga-
rose or polyacrylamide gels) following 30 cycles of PCR. Work-
ing from serial dilutions of a preparation of VZV DNA of
known concentration, we determined that the ORF 62 primer
pair PKVL6U-PKVL1L is able to detect approximately 100 pg
of DNA in a specimen. We determined that these primers
detected VZV DNA in every specimen from a panel of scab
and vesicle fluid clinical samples (12 specimens), even when as
little as 1/50 of the DNA preparation was used for the PCR.

PCR analysis of collected VZV DNA specimens. Seventy-one
DNA preparations from cases of chickenpox and zoster were
typed by the LaRussa et al. method (ORF 54-ORF 38) (18)
and by the ORF 62 method described here. For the ORF 54-
ORF 38 method, 222-bp and 350-bp amplicons were produced
and digested with PstI and BglI restriction enzymes, respec-
tively (results shown in Table 2). Three of four possible geno-
types were detected: 32 specimens were identified as wild-type
PstI1 BglI2 (i.e., possessing and lacking a PstI and a BglI re-
striction site, respectively, and 34 specimens were identified as
wild-type BglI1 PstI1. Additionally, nine DNAs were typed as
Oka vaccine strain (BglI1 PstI2), among which only two spec-
imens, our Oka vaccine virus control specimen and one U.S.
case isolate obtained from a child after vaccination, are con-
sidered genuine Oka vaccine specimens. The other seven
viruses detected as Oka vaccine strain by this method were
wild-type viruses isolated from lesions of varicella and zoster
patients in Japan. The fourth possible genotype (BglI2 PstI2)
was not identified in this study.

Analysis of the specimen set by using the ORF 62 method
produced identical results to the ORF 54-ORF 38 method with
one exception: the seven Japanese clinical isolates that were
identified as the Oka vaccine strain by the ORF 54-ORF 38
method were identified as wild-type isolates by the ORF 62
method. These data are shown in Table 2. All of the amplifi-
cations produced the expected 268-bp amplicon, which was
digested into 112-, 79-, 41-, and 36-bp SmaI fragments for Oka
vaccine control strain DNA and for the U.S. isolate from a
vaccinated child or into 153-, 79-, and 36-bp SmaI fragments
for the 73 remaining DNA samples tested. As such, this meth-
od efficiently detects VZV. More importantly, the ORF 62
method was better able to differentiate the Oka vaccine strain
from Japanese wild-type strains.

DISCUSSION

Several PCR methods that can detect and differentiate Oka-
vaccine strain from wild-type strains have been described pre-
viously (18, 20, 26). This approach has proven to be rapid and
is particularly useful as a diagnostic tool for the confirmation of
atypical cases of varicella and zoster. It is also useful for the
detection of VZV in archival clinical specimens, from which
viable VZV is unlikely to be isolated. The most widely used

FIG. 1. Representative results for experimental ORF 62 primer pairs. Am-
plification products were produced with gradient annealing temperature cycling
(ranging from 55 to 75°C) with the following primer pairs: PHKR1-PHKR2 (A),
PHKR1-PKVL4L (B), PKVL7U-PKVL2L (C), and PKVL6U-PKVL1L (D).
Apart from the controlled variation in annealing temperature, all reactions were
carried out under identical conditions. Lane 11 is the negative control for all four
gels (template DNA prepared from uninfected HLF cells). Lanes M contain a
molecular size marker set (100 to 1,500 bp in 100-bp multiples).
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clinical PCR method for discriminating VZV Oka vaccine
DNA from wild-type virus is based on PCR-RFLP analysis
targeting BglI and PstI sites in amplicons from VZV ORFs 54
and 38, respectively (18). In these studies, we confirmed that
most of the non-Japanese VZV wild-type strains can be dis-
tinguished from the Oka vaccine strain by using the PstI
marker in ORF 38. However, as noted previously (13, 14, 26)
the application of this method for Japanese strains and prob-
ably some other Asian regions has been limited due to the
circulation of strains related to Oka that cannot be distin-
guished from the Oka strain by using the ORF 38 marker. In
the present study, seven wild-type Japanese strains with Oka-
like genotypes were found.

The development of PCR methods for VZV strain differen-
tiation has been hampered by the fact that the VZV genome is
highly conserved and due to our limited information about the
primary DNA sequence of the Oka vaccine strain. Argaw et al.
(1) identified a mutation in ORF 62 of the Oka vaccine strain
that is absent in the parental isolate from which it was derived,

and this site has proven valuable for diagnostic purposes. This
mutation, which introduces a new SmaI restriction site into the
Oka vaccine strain, formed the basis for the development of
the diagnostic test described here.

An additional advantage to the ORF 62 method is that strain
discrimination can be accomplished using a single DNA am-
plification produced from one primer pair and a single restric-
tion enzyme digestion. Thus, the method also requires half the
cost, labor, and time of the ORF 54-ORF 38 method. Ampli-
fication with the PKVL6U-PKVL1L primer pair results in a
PCR product that unambiguously indicates the presence of
VZV DNA in test specimens. Subsequent digestion of this
268-bp amplicon with SmaI provides reliable differentiation of
VZV Oka vaccine strain and wild-type strains.

Most importantly, the results of this study indicate that
the ORF 62-based PCR method distinguishes even close-
ly related wild-type clinical isolates of VZV from the Oka
vaccine strain. One valuable benefit of the ORF 62 RFLP
assay is that several SmaI sites are present in the targeted

FIG. 2. Comparative RFLP test results for wild-type and Oka vaccine strain VZV using amplicons generated with the PKVL6U-PKVL1L primer pair. Shown are
results for the SmaI RFLP assay for VZV ORF 62 amplicons obtained with wild-type viruses (lanes 1 to 3 and 5 to 9 correspond to samples 44 to 46 and 48 to 52 in
Table 1) and Oka vaccine strain (lane 4). Lane M, molecular size marker set (100 to 1,500 bp in 100-bp multiples).

TABLE 2. Differential genotyping of Oka vaccine strain and wild-type VZV strains

Strain(s) and/or isolate(s) Lesion type Origin
Restriction enzyme site in:

ORF 38 ORF 54 ORF 62

Oka vaccine Laboratory strain Merck (VARIVAX)b PstI2 BglI1 SmaI1

Webster, vzv 11 Laboratory strain CDCc PstI1 BglI2 SmaI2

MT9, MT202, MT273, MT430, MT813 Zoster Japan PstI1 BglI1 SmaI2

MT10, MT132, MT160, MT302, MT378, MT435 Varicella Japana PstI2 BglI1 SmaI2

MT202 Zoster Japana PstI2 BglI1 SmaI2

MT124, MT135, MT227, MT257, MT362, MT363, MT365,
MT437, MT439, MT810, MT817, MT821, MT858, MT868

Varicella Japan PstI1 BglI1 SmaI2

N1, N2, N3, N5, N6, N7, N8, N9, N11, N12, N13, N15, N16, N17,
98-sw-01, 99-I-6, 64N, 123J, 509N, 864N, 868N, NICKOLAY, ROD

Varicella United States PstI1 BglI2 SmaI2

N10, 454L, 98-scr-3 Varicella United States PstI1 BglI1 SmaI2

N4 Varicella United Statesb PstI2 BglI1 SmaI1

98-v-02 (DR) Zoster France PstI1 BglI1 SmaI2

00-I-023 Varicella Czech Republic PstI1 BglI2 SmaI2

00-I-6 Varicella Chile PstI1 BglI2 SmaI2

00-I-17 Varicella Chile PstI1 BglI1 SmaI2

98-I-013, 98-I-014, 98-I-016, 98-I-025, 98-I-026 Varicella Congo PstI1 BglI1 SmaI2

Chad1, Chad2, Chad3, Chad4, Chad5 Varicella Chad PstI1 BglI1 SmaI2

A2 Zoster Australia PstI1 BglI2 SmaI2

A4, A5, A6, A7, A8, A9, A11, A16 Varicella Australia PstI1 BglI2 SmaI2

a Determined as vaccine strain by PstI/BglI digestion.
b Oka vaccine genotype by both methods.
c CDC, Centers for Disease Control and Prevention.
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amplicon, which helps to monitor restriction enzyme activity
during the assay.

The original ORF 62 primers we selected to perform this
assay quite effectively amplified VZV DNA from specimens,
but they also tended to produce a number of nonspecific re-
action products. This was also true of most of the ORF 62
experimental primer pairs we examined in this study. While
some of the primers described here may prove useful for al-
ternative diagnostic applications, such as automated DNA or
RNA hybridization techniques, the PKVL6U-PKVL1L primer
combination clearly outperformed all others tested for RFLP
analysis. This primer set generated no detectable nonspecific
PCR product in VZV-positive specimens across a broad range
of annealing temperatures and produced no detectable PCR
product from DNA samples from closely related viruses, in-
cluding HSV1, HSV2, HHV6a, HHV6b, HHV8, CMV, and
EBV. Furthermore, a search of GenBank and EMBL nucleo-
tide sequence databases, querying with the primer sequences
described here, identified significant matches only with VZV
ORF 62 DNA sequences.

The ORF 62-based PCR method described here successfully
verified the presence of VZV both in purified virus DNA from
laboratory strains and in a large number of clinical specimens
isolated from countries encompassing six continents. Admit-
tedly, we have thus far examined only small numbers of clinical
isolates from countries that may or may not reflect VZV
strains that are circulating throughout the continent. Nonethe-
less, testing of additional clinical specimens should help to
strengthen the validity of this approach, particularly in speci-
mens from countries where Oka-like strains may still be circu-
lating. Protocols using this approach for diagnosing suspected
chickenpox and zoster in clinical samples should be coupled
with PCR, using primers specific for beta-globin gene DNA or
other cellular markers to confirm that amplification conditions
are optimal, thus minimizing false-negative results (8).

The ORF 62-based PCR-RFLP protocol described here
should be readily adaptable for use in a variety of laboratories,
including hospital facilities with PCR and gel electrophoresis
capabilities. The present study extends the usefulness of PCR
techniques as a diagnostic method for the detection and dif-
ferentiation of VZV DNA in clinical specimens.
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