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t h e  acid a t  d i f fe ren t  t e m p e r a t u r e s ,  also show some 
s imi la r i ty  w i t h  d a t a  o b t a i n e d  a f te r  hydro lys i s  in 1 N 
HC1 a t  60~ for v a r y i n g  per iods  of t ime.  I n  fac t  t he  
r e su l t  in t he  p r e sen t  s t u d y  w i t h  12 N HC1 a t  20~ is 
i n t e r m e d i a t e  be tw een  t h a t  of 5 N HC1 a t  26~ a n d  1 N 
HC1 a t  60 ~ Therefore ,  t he  p re sen t  a u t h o r  feels t h a t  t h e  
process  of b r e a k d o w n  of pu r ine  in ma te r i a l s  h y d r o l y z e d  
in 12 N HC1 a t  20 ~ s t a r t s  quickly,  and  even  more  qu ick ly  
in 12 N HC1 a t  35~ ju s t  l ike a f te r  1 N HC1 a t  60~ b u t  
whereas  in the  l a t t e r  case f u r t h e r  d e g r a d a t i o n  of t he  D N A  
complex  a n d  loss of apur in ic  acid are b r o u g h t  a b o u t  b y  

hea t ,  in  t he  fo rmer  case w i t h  12 N t-IC1 these  are caused  
b y  t he  o p t i m u m  n o r m a l i t y  of t he  acid a n d  t e m p e r a t u r e .  

Rdsurad. On a 6tudi6 l 'e f fe t  des cond i t ions  d ' hyd ro ly se  
de t i ssus  a m m a l i e n s  p a r  l ' a c ide  c h l o r h y d r i q u e  concen t r6  
sur  la co lora t ion  de Feu lgen  en  lumi&re UV. 
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A Rapid and Simple Method for the~.Detection of~.ycoplasma andOther Intracellular)Contaminants] 
There  are  m a n y  pub l i shed  m e t h o d s  for t he  de t ec t ion  of 

mycop l a smas  in cu l tu red  euka ryo t i c  cells (for reviews 
see 1, e a n d  references wi th in) ,  m o s t  of which  are  complex,  
t ime  c o n s u m i n g  and  of ten  i naccu ra t e  g iv ing fa l se-nega t ive  
results .  R e c e n t l y  a m e t h o d  ha s  been  p u b l i s h e d  a t h a t  
involves  de t ec t ion  of cy top la smic  D N A - c o n t a i n i n g  cell 
c o n t a m i n a n t s  b y  s t a in ing  t he i r  D N A  w i t h  e i the r  Hoechs t  
33258 or 4 ' -6 -d iamid ino-2 -pheny l indo le  a n d  v iewing  b y  
f luorescence microscopy.  This  me thod ,  as are severa l  
others ,  is based  on  t he  fac t  t h a t  m y c o p l a s m a s  and  some 
D N A  a n i m a l  vi ruses  rep l ica te  in t he  cy top lasm.  However ,  
one d r a w b a c k  of t h i s  p rocedure  is t h a t  cells m u s t  be  
g rown on coversl ips.  I n  t he  m e t h o d  I describe,  a smal l  
cu l tu re  vessel  (e.g. a 6 oz medica l  flat) r o u t i n e l y  used for 
sub -cu l tu re  is a d e q u a t e  for t he  assay. An  answer  can  be 
ob t a ined  w i t h i n  2 h, t h u s  m a k i n g  i t  feasible to  check  for 
the  presence  of m y c o p l a s m a  in s is ter  cu l tu res  before  each  
expe r imen t ,  as sugges ted  b y  LEVlNE 2. 

The  m e t h o d  I descr ibe is a s impler  and  more  sens i t ive  
double - labe l  modi f i ca t ion  of the  one descr ibed b y  SCHNEI- 
DER e t  al. ~ and  makes  use of t he  fac t  t h a t  m y c o p l a s m a s  
syn thes ize  the  e n z y m e  p y r i m i d i n e  phosphory la se  5 which  
b o t h  hydro lyses  u r id ine  (and t h y m i d i n e )  to  uraci l  (and 
thymine ) ,  and  can  ' sa lvage '  py r imid ines  to nucleosides  
b y  the  reverse  r eac t ion ;  th i s  means  t h a t  exogenous  uraci l  
can  be inco rpora t ed  in to  R N A  in mycop la sma- in f ec t ed  
cells b u t  no t  in un in fec t ed  cells ~, 6 where  th i s  e n z y m e  is in 
the  m a i n  a b s e n t  (bu t  see ref.2). 

Methods. A 50 t imes  c o n c e n t r a t e d  m i x t u r e  of aH- 
ur id ine  and  14C-uracil was  added  to a r ap i d l y  growing,  
subc0nf luen t  bo t t l e  of ceils to  f inal  levels of 1 txCi/ml 
and  0.1 ~xCi/ml respect ively ,  w i t h o u t  chang ing  t he  
med ium.  This  bo t t l e  was  al lowed to inco rpora t e  label  
for 1 h, a f te r  wh ich  t i m e  t he  m e d i u m  was poured  off a n d  
t he  a t t a c h e d  cells w a s h e d  twice  w i t h  a b a l a n c e d  sa l t  
solut ion (e.g. Ear le ' s ,  H a n k ' s ,  p h o s p h a t e  buf fe red  saline). 

A comparison of aH-uridine and 1*C-uracil incorporation in healthy, 
mycoplasma-infected, and kanamycin-treated infected mouse L 
ceils 

Condition of cells Corrected TCA-insoluble radioactivity 
(cpm) 

aH-uridine 1*C-uracil 

Healthy cells 81,540 
Infected ceils 3,050 
Kanamycin (200 ~xg/ml) 

treatinent for 7 days 7,488 

7 
5,285 

1,522 

5 ml  of 0 .1% sod ium dodecyl  su lpha t e  (SDS;  w/v) was  
t h e n  a d d e d  and,  a f t e r  l eav ing  for 5 m in  to al low comple te  
lysis, t h e  viscous so lu t ion  was poured  in to  10 ml  of 
20% t r ich loroace t ic  acid (TCA; w/v)  a t  0~ A f u r t h e r  
5 ml  of 0 .1% SDS was used to  r inse  t he  cu l tu re  vessel,  
a n d  th i s  was  also added  to t he  20% TCA. The  m i x t u r e  
was lef t  for 20 m i n  a t  0 ~ before  f i l t r a t ion  on to  a W h a t -  
m a n  G F / A  or GF /C  f i l ter ;  t h i s  f i l ter  was  w a s h e d  sequen-  
t ia l ly  w i t h  20 ml  of ice-cold 10% TCA, 10 ml  of e thano l -  
e the r  (1 : 1 b y  vol.) a n d  10 ml  of e ther .  F ina l l y  the  f i l ter  
was dr ied in an  oven  a t  100~ for 5 min,  a d d e d  to a v ia l  
c o n t a i n i n g  P P O - P O P O P  to luene  sc in t i l l an t  and  coun t ed  
in a P a c k a r d  l iquid sc in t i l l a t ion  spec t rome te r ;  t he  se t t ings  
were such  t h a t  *H a n d  14C could be  d i f f e ren t i a t ed  e.g. 3H : 
window 50 400, gain 9 0 % ;  14C: w i n d o w  350 1000, gain  
10%. W i t h  these  se t t ings  aH is coun t ed  a t  47% re la t ive  
eff ic iency of counts ,  and  I*C a t  35%;  spi l lover  f rom 14C 
c h a n n e l  in to  3H c h a n n e l  is 15% of the  cor rec ted  14C cpm, 
while t he re  is no spi l lover  of aH c p m  into  the  14C channel .  
B a c k g r o u n d  values  were ob t a ined  b y  s t o p p i n g  the  incor-  
po ra t i on  a t  t ime  zero (i.e. i m m e d i a t e l y  a f te r  add i t i on  of 
label), a n d  process ing exac t ly  as above.  

To ta l  cellular D N A  was isola ted essent ia l ly  as de- 
scr ibed b y  MARMUR 7. 

Results and discussion. The  i m p o r t a n c e  of us ing radio-  
ac t ive ly- labe l led  nucleic  acid p recursor  c o m p o u n d s  in a 
wide v a r i e t y  of t ypes  of e x p e r i m e n t s  w i t h  t issue cu l tu re  
cells over  t he  l a s t  20 years  or so is obvious.  I f  cell l ines 
are c o n t a m i n a t e d  w i t h  Inycoplasma,  t h e n  the  h o s t ' s  
m e t a b o l i s m  is r ad ica l ly  a l te red  1 6. Fo r  example ,  myco-  
p l a smas  syn thes ize  p y r i m i d i n e  phosphory lase ,  a n  e n z y m e  
t h a t  hydro lyses  p y r i m i d i n e  nucleosides  to  r ibose and  t he  
free base. An i m p o r t a n t  consequence  of th i s  is t h a t  t he  
use of t h y m i d i n e  or ur id ine  e i the r  to  label  cel lular  nucle ic  
acids, or in the  case of t h y m i d i n e ,  to  synchron ize  ceils, 
becomes  imprac t ica l ,  since these  c o u p o u n d s  are deg raded  
b y  the  m y c o p l a s m a  c o n t a m i n a n t s .  The  presence  of py r imi -  
dine phosphory lase ,  however ,  can  be explo i ted  in a 
c o n v e n i e n t  assay  for t he  presence  of mycop lasma .  

SCHNEIDER et  al. 4 label led sepa ra te  cu l tu res  w i t h  
e i the r  3H-ur idine  or a l l -uraci l ,  pur i f ied  t o t a l  cel lular  R N A  
f rom bo th ,  and  d e t e r m i n e d  t h e i r  specific rad ioac t iv i t ies .  
T h u s  t h e  ra t io  of t h e  specific r ad ioac t iv i t i e s  of the  R N A  
label led w i t h  aH-ur id ine  to t he  R N A  label led  w i t h  3H- 
uraci l  gave  an  i nd i ca t i on  of e l eva ted  levels of u r id ine  
phospho ry l a se  a n d  hence  of m y c o p l a s m a  c o n t a m i n a t i o n .  
This  m e t h o d  ha s  now b o t h  been  s impl i f ied  and  m a d e  
more  sens i t ive  b y  us ing  ur id ine  a n d  uraci l  label led w i t h  
d i f fe rent  rad io iso topes  in t h e  same  cu l tu re  vessel, a n d  
also speeded  up  b y  label l ing  for m u c h  sho r t e r  periods.  
Us ing  2 rad io iso topes  obv ia t e s  t he  necess i ty  for d e t e r m i n -  
ing t he  precise a m o u n t s  of R N A  presen t .  
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If  cells are label led for 1 h w i t h  a m i x t u r e  of aH-ur id ine  
a n d  ~4C-uracil to  f inal  concen t r a t i ons  of 1 ~zCi/ml and  
0.1 ~Ci/ml respect ively ,  t he  i nco rpo ra t ion  in to  R N A  can  
be  measu red  as descr ibed  in Methods .  The  Tab le  shows re- 
sul ts  f rom a typ ica l  e x p e r i m e n t  us ing  mouse  L ceils. 
I so la t ion  of t o t a l  cel lular  D N A  followed b y  ana ly t i ca l  
i sopycnic  CsC1 g rad i en t  c en t r i f uga t i on  (da ta  no t  shown) 
conf i rmed  t he  presence  of m y c o p l a s m a  D N A  (dens i ty  
approx .  1.68 g/ml).  F u r t h e r m o r e ,  t r e a t m e n t  of myco-  
p l a sma- in fec ted  ceils w i t h  k a n a m y c i n  (200 ~zg/ml) for 
7 days  suppressed  t he  in fec t ion  b u t  d id  no t  e l imina te  i t ;  
t h i s  suggests  t h a t  i nco rpo ra t i on  of ~C-uraci l  ind ica tes  the  
presence  of some cell cu l tu re  c o n t a m i n a t i o n .  

Since t he  m e d i u m  used (modif ied 199) con ta ins  uraci l  
(2.68 ~M) b u t  no r  ur idine,  i ts  was necessa ry  to check  if 
t he  add i t i on  of cold u r id ine  (to 3 v M  a n d  30 ~zM) h a d  
a n y  effect  on  e i the r  aH-ur id ine  or 14C-uracil incorpora t ion .  
As expected ,  ~H-uridine inco rpo ra t ion  was decreased  b y  
a d d i t i o n  of cold ur id ine ,  b u t  14C-uracil i n c o r p o r a t i o n  was  
unaffec ted .  Also us ing  a m e d u i m  (e.g. F10) lack ing  uraci l  
s l ight ly  increased  14C-uracil i nco rpo ra t ion  in m y c o p l a s m a -  
infec ted  cells. 

So far  th i s  m e t h o d  ha s  been  successful ly appl ied  to the  
fol lowing cell t y p e s :  to  h u m a n  l y m p h o c y t e  suspens ion  
cu l tu res  ; to  m o n o l a y e r  cu l tu res  - h u m a n  H E P ,  D 9 8 / A H 2  
a n d  F L A  ceils, mouse  L a n d  3T3 cells, kanga roo  r a t  
(Dipodomys ordii) cells, m a r s u p i a l  (Sminthopsis crassicau- 
data) cells a n d  Xenopus k i d n e y  cells; a n d  to  several  
h u m a n - m o u s e  somat i c  h y b r i d  cells. Obv ious ly  th i s  
m e t h o d  will also de t ec t  o the r  cell cu l tu re  c o n t a m i n a n t s  

(e.g. viruses) if t h e y  produce  enzymes  t h a t  ut i l ize  uracil.  
Mycoplasmas ,  however ,  are the  m o s t  c o m m o n  a n d  t roub le -  
some cell cu l tu re  c o n t a m i n a n t s .  

Summary. A simple,  r ap id  a n d  sens i t ive  double  radio-  
isotopic  m e t h o d  is descr ibed for t he  de tec t ion  of myco-  
p l a s m a  in fec t ion  in t issue cu l tu re  cell lines. 
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P R A E M I A  

Prize 'Biochemical  Analys is '  

The  pr ize  of DM 10000 . -  is d o n a t e d  f rom Boehr inger ,  
M a n n h e i m ,  and  is a w a r d e d  eve ry  2 years  a t  t he  conference 
'B iochemica l  A n a l y t i c '  in  Munich,  G e r m a n y ,  for out-  
s t a n d i n g  work  in t he  field of b iochemica l  i n s t r u m e n t a t i o n  
a n d  analysis .  The  d o n a t i o n  will t a k e  place d u r i n g  t he  
1976 conference  be t w een  t he  9 th  a n d  13th  of April .  One 
or severa l  p a p e r s  conce rn ing  one theme ,  e i the r  p u b l i s h e d  

or accep ted  for pub l i c a t i on  be tween  Oc tober  1st 1973 and  
S e p t e m b e r  30 th  1975, m a y  be  sen t  in  t r i p l i ca t e  before 
N o v e m b e r  15 th  1975 to :  Prof.  Dr.  I v a r  Trau t scho ld ,  
sec re ta ry  of t he  pr ize 'B iochemica l  Analys is ' ,  Medizini-  
sche Hochschu le  H a n n o v e r ,  Kar l -Wieche r t -Al l ee  9, 
I ) -3000  Hannove r -Klee fe ld ,  G e r m a n y .  

C O N G R E S S U S  

Canada 

International S y m p o s i u m  on Flammabil i ty  and 
Fire Retardants 

in Toronto, 5-7 May 7976 

P a p e r s  should  deal  w i t h  f l a m m a b i l i t y  a n d  fire r e t a r -  
d a n c y  of po lyu re thanes ,  plast ics,  t ex t i l es  a n d  fabrics,  
p a i n t s  a n d  coat ings ,  t e s t i ng  p rocedures  a n d  m a r k e t i n g .  
P a p e r s  are  now be ing  sol ici ted and  t e n t a t i v e  t i t les  shou ld  
be  sen t  b y  Oc tobe r  15, 1975 to :  V i j ay  Mohan  B h a t n a g a r ,  
Ed i to r ,  A d v a n c e s  in  Fi re  R e t a r d a n d s ,  209 Dove r  Road ,  
Cornwall ,  Ontar io ,  C a n a d a  K 6 J  1TT. 

Italy 
International Sympos ium on Thrombos is  and 
Urokinase 

in Roma, 30 October-7 November 1975 

The  S y m p o s i u m  is organized  b y  t he  I s t i t u t o  Super iore  
di  San i t s  a n d  t he  c h a i r m e n  are :  Prof .  Sol She r ry  of 
Ph i l ade lph ia ,  USA,  and  Prof.  R. P a o l e t t i  of Milano,  
I t a ly .  Main  top ics :  P h y s i o p a t h o l o g y  of th rombos i s .  
Chemical ,  b iochemica l  a n d  pha rmaco log ica l  aspec ts  of 
urokinase .  Ef fec ts  of u rok inase  on  th rombos i s .  Clinical 
app l i ca t ions  of urokinase .  

R e g i s t r a t i o n  fee will  be U S  Dollars  30.00. I n f o r m a t i o n  
a n d  r eg i s t r a t i on  b y  Prof.  Rodol fo  Pao le t t i ,  V i a  A. Del  
Sa r to  21, 1-20129 Milano,  I t a ly .  

Corrigendum 

MARIAN DORR, I-IANNAH STEINBERG a n d  M. SHAPERO : dioxane Derivative, E x p e r i e n t i a  37, 91 (1975). I n  p a r a g r a p h  
Stimulation o/ Sexual Behaviour in Rats by a Benzo- 1, l ine 6, a m i n o e t h y l s h o u l d r e a d c o r r e c t l y a m i n o m e t h y l .  


