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Summary.  - A 591 bp portion of the Hindľll H (pZVH14) fragment of human herpesvirus-6 (HHV-6) 
strains GS (type A) and R-147 (type B) DNA was amplified by the polymerase chain reaction (PCR) using 
specific primers. While AIul cleaved the amplified DNA of both types of HHV-6, £coRV cut the type A but 
not the type B DNA; vice versa, HaeIII cleaved the type B but not the type A DNA. 
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Tropism o f  HHV-6 isolates to  different lymphoid cell lines 

a n d  t h e  reac t iv i ty  o f  m o n o c l o n a l  an t ibod ies  t o  ce r t a in  

HHV-6  glycoproteins (e.g. gp82/105)  predicts  that  t h e  iso­

lates o f  this  v i rus  fa l l  into two  types  represented b y  strains 

G S  (type A )  a n d  Z - 2 9  ( type B )  (Ablashi  et al., 1991). Fur­

the rmore ,  res t r ic t ion  endonuc lease  c leavage  pa t te rns  o f  

HHV-6 D N A  and/or  their  P C R  products  resulted in  a similar 

grouping  o f  HHV-6  isolates ( A u b i n e /  al., 1991). Compar i ­

s o n  o f  restr ict ion endonuclease  p rof i l e s  o f  HHV-6 D N A  

coming from various sources wi th  that o f  t he  prototype labo­

ra tory  strains c o n f i r m e d  that  two  cleavage pat terns exist, 

name ly  o n e  resembling strain G S  and/or  U 1 1 0 2  (type A) ,  

and  a n  another  resembling strain Z-29  ( type B )  (Ablashi  

a n d  Shalahuddin,  1992). Partial sequencing o f  P C R  prod­

ucts o f  different  length varying f r o m  163 b p  t o  591 b p  which  

h a d  been  prepared f r o m  lymphadenopathy strains G S  and  

U 1 1 0 2  ( type A )  a n d  f r o m  exanthem subi tum isolates ( type 

B )  showed that  approximatelly 4 - 5 %  o f  nucleotides m a y  

d i f fer  be tween D N A s  o f  these  two  types (Rajčáni  et al., 
1994). This  divergence, and the existence o f  polymorphic 
HHV-6 DNA regions, typical f o r  each subtype w a s  con-

Abbrev ia t ions :  HHS-6 = human herpesvirus-6; FITC = 
fluorescein isothiocyanate; PBS = phosphate buffered saline; 
PCR = polymerase chain reaction 

« 

f i r m e d  also b y  using oligonucleotide probes speci f ic  f o r  
each type  which hybridize to the PCR product o f  one type  
but not to the similar product o f  the other type  (Drobiski 
et al., 1993). A 591 b p  portion in the HindlW H (pZVH14) 
fragment (Josephs et al., 1991; Razzaque  et al., 1993) o f  
HHV-6 DNA (nt 884-1476) w a s  ampli f ied f r o m  the strains 
GS (type A )  and R-147 (type B)  b y  PCR and sequenced 
(Rajčáni  et al., 1994). The sequencing showed a miss ingA in 
position 1251 causing the difference in the originally postu­

lated and  real  number  o f  nucleotides. Computer  analysis o f  

the  region in question showed that the  fragments o f  both  types 

differ  at least in 28  restriction sites o f  2 0  enzymes  which  cut  

the  P C R  product o f  o n e  bu t  no t  other type; in  addition, the  

enzymes which cut  the  P C R  products o f  bo th  types  show at  

least 13 different restriction sites. For practical reasons w e  

chose  £coRV which cuts the  type  A P C R  product  at  n t  1162 

producing two fragments,  2 7 8  b p  and  313  b p  in  size. I n  con­

trast, Hae III cuts the type B P C R  product  at  n t  1160, giving 

two  similar fragments, 2 7 6  b p  a n d  315 b p  in length (Fig. 1). 

T h e  latter two enzymes d o  no t  cleave the  P C R  product  o f  the  

opposite type, and  Alul cleaves the  P C R  products  o f  both  

types. 

HHV-6 strains  G S ,  R - 1 4 7  a n d  t h e  isolate  St rasbourg  

(S-610) were  propagated in  H S B - 2  cells a n d  i n  h u m a n  blood 

c o r d  leukocytes ,  respect ively.  T h e  ce l l s  w e r e  g r o w n  in  
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1140 1150 1160 1170 

TACAACCCTTGAGCTAAGGGATATCTGCAAA 

R-147 TACAACCCTTGAGCTAAGGGCCATCTGCAAA 

1140 1150 1160 1170 

Alu I 
Eco RV 
Hae III 

Fig. 1 
T h e  region of  the  Hindi 11 II (pZHV14)  f r a g m e n t  of  IIIIV-6 UNA cut 

h \ Aliil, EcoRV anil Hue III 

RPMI-1640 medium supplemented with 10% foetal calf  
serum and antibiotics. The human blood cord leukocytes were 
s t i m u l a t e d  w i t h  p h y t o h a e m a g g l u t i n i n  (5 | i g/ml)  a n d  
intcrlcukin-2 (2 U/ml). The cells were  checked for the pres­
ence o f  IIHV-6 antigens by indirect immunofluorescence 
using human anti-HHV-6 scrum and anti-human IgG FITC-
labclled conjugate.  Antigen-producing cells were harvested, 
washed in PBS by low speed centri (ligation and treated with 
proteinase K (200 |ig/ml) in a b u f f e r  containing non-ionic 
detergents (50  mmol/l K.C1, 10 mmol/lTris-HCl pH 8.3, 25  
mmol/l MgCI,, 0.1 mg/ml gelatine, 0 . 4 5 % NP-40 and 0 .45% 
Tween-20). A f t e r  digestion for  2 hrs at 5 6  'C, the proteinase 
w a s  inactivated at 9 6  ' C  for 10 mins and the mixture w a s  
used f o r  PCR without further DNA extraction. Ten |il o f  
cell extract corresponding to 10 s cells were used per reac­

tion. T h e  pr imers  

P 3  ( 5 - C A T  A C T  A G A  A C  A A C A  G A G  A G - 3 \  forward) 

and  
P4  (5'-ATT TTA A A G  ATT A C G  G A C  TT-3\  reversed) 

were used. T h e  condit ions o f  PCR were  described previ­

ously (Rajčáni  el al., 1994). The reaction mixture f rom the 
Pcrkin Elmer GeneAmp PCR reagent kit was  employed ac­

c o r d i n g  t o  t h e  r e c o m m e n d a t i o n s  o f  t h e  m a n u f a c t u r e r  

(Pc rk in -E lmcrCc tus ) .The  template  was  denatured at  9 2  ' C  

for 7 mins,  cycled 4 0  t imes  (denaturation at 9 6  ' C  for  1 

min ,  anneal ing at  5 0  "C for  2 mins  and  elongation at 72  - C  

for  3 mins  extended by  5 sees  dur ing  each cycle (Perkin 

E lmer  I)NA Thermal  cycler  480) .  Electrophoresis o f  the 

ampl i f ied  and/or  digested DNA f ragments  was  run in 1.5% 

agarose (NU-Sieve,  Seakcm G T G ,  Rockland, M E ,  U S A )  in 

T13E buffer  (45 mmol/l  Tris-HCl pi I 8, 4 5  mmol/l  boric 

acid, I mmol/ l  EDTA).  Al ter  the run,  gels were  stained with 

ethidium bromide .The  amplification products were digested 

in the presence o f  2 U  o f  the  corresponding enzyme  in 2 0  jal 

o f  reaction volume fo r  2 hrs  at  3 7  ' C .  A n  example  o f t y p i c a l  

1 2 3 4 5 6 

Fig- 2 
Gel e lec t rophores is  of P C R  p r o d u c t s  a n d  t h e i r  £ c » R V  digests  of 

UNA of HHV-6  s t r a i n s  G S  a n d  isolate S-610 

Lane 1: T h e  591 bp  P C R product f rom the strain G S .  Lane 2:  the 269  bp  

and 322  bp  Alul cleavage products f rom the sample  in lane 1. Lane 3:  the  

276 b p  and 315 b p  EcoRV cleavage products f rom the sample in lane 1. 

Lane 4:  the PCR product f rom the strain isolate S-610. Lane  5:  the 2 6 9  

b p  and 240  b p  Ahá cleavage products from the sample in lane 4.  The 82 
bp cleavage product is not visible in this gel.  Lane 6: the sample from 

lane 4 digested with EcoRV. There is no cleavage. 

digestion is shown in Fig. 2.  Whi le  Alul cleaved both PCR 
products, i.e. type A as  well as  type B, £ c o R V  cleaved the  

type A product  but  not  the type  B product .  Similar  results 

were obtained with the  Roches ter  isolate o f  strain R-147  

originating f rom  exanthema subitum (data not shown).  In 

contrast,  llaelU digested the  PCR product  type B but not  

type  A (data not  shown).  Fur ther  work is in progress  t o  con­

f i rm the  useful lnes  o f  o u r  approach f o r  typing a variety o f  

clinical isolates. 
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