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Summary. - W e  p ropose  a n  one-s tep  D N A  extract ion m e t h o d  
sui table f o r  t h e  po lymerase  cha in  react ion.  T h i s  p rocedure  util izes 
C h e l e x  100. a chelat ing in exchange  resin.  T h i s  t echn ique  was  
c o m p a r e d  with  a tradit ional  t e chn ique  (proteinase K lysis, pheno l -
ch lo ro fo rm extract ion a n d  e thano l  precipitat ion) f o r  isolation o f  
h u m a n  cytomegalovirus  D N A  f r o m  clinical samples .  T h e  p rocedure  
us ing Che lex  100 appeared  t o  b e  a s imple  a n d  fast extract ion m e t h o d  
fo r  h u m a n  cytomegalovirus  D N A .  

Key words: DNA extraction; Chelex 100; human cytomegalovirus; 
polymerase chain reaction 

H u m a n  cytomegalovirus  ( H C M V )  is a m a j o r  pa thogen  in congenitallv infec­
t ed  infants ,  allograft recipients a n d  pat ients  infected with  h u m a n  i m m u n o d e f i ­
ciency virus.  

T h e  recently developed  D N A  amplif icat ion t echn ique  by t h e  polymerase  
chain  react ion (PCR)  ha s  already b e e n  applied with  succes  f o r  t h e  clinical 
diagnosis  o f  t h e  H C M V  infect ions.  

Tradi t ional  D N A  extract ion m e t h o d s  f r o m  clinical s amples  a n d  infected cell cu l tures  require 
several  s teps:  pro te inase  K lysis, separat ion a n d  purif icat ion utilizing pheno l -ch lo roform extract ions 
a n d / o r  e thano l  precipitation (Maniat is .  1989). A l t h o u g h  these  m e t h o d s  a re  successful  in recovering 
purif ied D N A .  t h e y  a re  t i m e  c o n s u m i n g ,  requi re  mul t ip le  t u b e  t ransfers  a n d  increase oppor tuni t ies  
fo r . in t roduc t ion  o f  con taminan t s .  

W e  p ropose  a n  one-s tep  D N A  extract ion m e t h o d  that  yields preparat ions,  which  can  b e  directly 
u sed  f o r  P C R .  T h i s  p rocedure  uti l izes Che lex  100 (BIO-RAD) .  a chelat ing ion  exchange  resin 
(Walsh .  1991). T h e  alkalinity o f  Che lex  suspens ions  a n d  t h e  exposure  t o  100 ° C  result  in disrupt ion 
o f  t h e  cell m e m b r a n e  a n d  dena tu ra t ion  o f  D N A .  A f t e r  30 m i n .  a D N A  solu t ion  sui table fo r  P C R  is 
ob ta ined .  

In th is  s tudy,  w e  compared  D N A  extract ion using Che lex  100 wi th  t h e  tradit ional procedure .  
Seventy s amp le s  w e r e  t reated in dupl icate :  30 bronchoalveolar  lavages. 20 u r ine  samples .  10 saliva 
samples  a n d  10 hepar inized b lood  samples .  Non- in fec ted  h u m a n  e m b r y o n i c  lung  fibroblasts (HEL)  
served a s  negative cont ro ls  a n d  fibroblasts inoculated wi th  wild H C M V  strains  w e r e  used  as  positive 
controls .  

Spec imens  o f  u r ine  a n d  saliva were  ul t racentr i fugated a n d  t h e  virus  conta in ing  pellets  were  then  
ext rac ted:  500 fil o f  bronchoalveolar  lavage w e r e  directly u s e d :  fo r  b lood  samples ,  buffy-coat  whi te  
b lood  cells w e r e  taken.  
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Routine virus isolation had previously been performed on all specimens  in I Mil, fibroblasts, 
Monoclonal antibodies directed against early and immediate  early antigens were  additionally added 
48 hr alter inoculation o f  f ibroblasts  lor  detection o f  viral antigen expression. 

Traditional DNA extraction technique w a s  a s  fol lows:  sample  cells were  heated to 56 " C  lor  I hr 
in 400 //I of lysis solution containing 10 mmol/l Tris  HCI pi I 8.3, 50 mmol/l  KCI, 2.5 nimol/l MyCI^ 
and 100 ^g/ml proteinase K (Bochringer Manheim). Then,  DNA w a s  extracted twice wilh phenol-
chloroform, precipitcd with ethanol, and dissolved in 10 mmol/l 'I ris IICI pi I 8.0, 0,05 mmol/ 
I KDTA bulfcr (Innis, 1990). 

The same samples and cell cultures were  also carefully mixed with a suspension containing 20 % 
Clielex 100 in 0.1 % SDS, 1 % Nonidet P40 (NP40) and 1 % T ween 20 aqueous  solution. T h e  mixture 
was then heated to 100 " C  for  20 min, and centril'uged at 12 000 x g for  10 min. T h e  supernatant w a s  
dircctly used for PCR. 

For the PCR procedure, w e  amplified a 139 bp segment  o f  the  late antigen gp 64. Printers have 
been described elsewhere (Shibata, 1988). Amplification w a s  performed in a total v o l u m e  o f  50 /iI. 
The reaction mixture consisted o f  10 //I o f  the IICMV I)NA solution, and 45 //I o f  the following 
solution: KCI 50 mmol/l.  Iris  IICI pi I 8.3 10 mmol/l,  M g C l j  1.5 mmol/l, gelatin 0.001 %, cl AT ľ ,  
tICTľ, dCJTP, ď f ' f ľ  200 //mol/l each, I ICMV primers I //mol/l each and 2.5 U o f  Taq polymerase 
(Pcrkin-Hlmer-Celus). T h e  PCR reaction w a s  performed in a DNA thermal cycler (I IYUAID) for  40 
cycles (95 "C for 30 sec, 66 " C  for  40 sec, 74 " C  for  40 sec, alter a 7 min denaUiration step al 9 5  "C. 

20 //I aliquots o f  each sample were then subjected to electrophoresis in 2 % agarose gel, stained 
with ethidium bromide and photographed. 
As shown in Table  1, PCR amplification o f  HCMV-DNA from tissue cultures 
and 64 clinical samples  gave  similar results alter the classic extraction or the 
Chelex procedure. W e  found only lour negative PCR results with the first 
method. T h e  presence o f  Taq polymerase inhibitors w a s  suspected because all 
specimens were culture-positive and the /í - globin g e n e  w a s  not amplified. Af te r  
the Chelex procedure, the mentioned four  samples  were  positive. W e  observed 
two false positive results d u e  to contamination in o n e  urine sample  and o n e  

'ľahlo I. Comparison of Ihc traditional extraction and Chelex procedure 

Samples Number  PCR results 
Traditional extraction Chelex extraction 

Tissue cultures 
Negative controls 
lironchoalveolar lavage 

3 
3 

2(1 
8 

Urine 12 
6 

Saliva 7 
3 
5 
3 
2 

lilood 
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broncho-alveolar lavage after  the  classic extraction; the  t w o  patiens were  culture-
negative and sero-negative for  HCMV. No contamination w a s  noted after  the 
Chelex extraction. 

In the present study, the Chelex procedure proved to b e  a simple and rapid 
extraction method for  HCMV DNA in different clinical samples.  This  technique 
can b e  used in the laboratory on routine basis. Moreover, space it s e e m s  to 
decrease the risk o f  contamination and the presence o f  inhibitors. Subsequent  
studies  will b e  required to evaluate the suitability of  the DNA Chelex 100 
extraction for  other clinical samples  and other viruses. 
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