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A DNA Extraction Procedure Practicable Under Field Work Conditions 
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Summary. A D N A  e x t r a c t i o n  p rocedure  is descr ibed  wh ich  is des igned to  be  used in field work.  A crude  in i t ia l  cell 
p rec ip i ta te ,  w h i c h  is eas i ly  ob ta ined ,  m a y  e n d u r e  s to rage  of m o n t h s .  

A p rocedure  is descr ibed  w h i c h  allows one to  p r epa re  
D N A  f rom b lood  of v e r t e b r a t e s  w i t h  n u c l e a t e d  e ry th ro -  
cytes ,  a n d  which ,  in  t h e  in i t ia l  s tages,  requi res  on ly  t he  
s imples t  t e chn i ca l  e q u i p m e n t .  T he  m e t h o d  ha s  been  
deve loped  for  f ield work  purposes ,  a n d  has  t h u s  fa r  been  
app l ied  to  a large n u m b e r  b o t h  of f r e shwa te r  a n d  sea- 
w a t e r  t e l eos t ean  fish, a n d  to a v a r i e t y  of a m p h i b i a n s .  
The  p rocedure  is exp la ined  here  w i t h  b lood of t he  r a i n b o w  
t r o u t  (Salmo irideus) as a n  example .  As a cont ro l ,  a 
c o n v e n t i o n a l  D N A  e x t r a c t i o n  f rom nucle i  i sola ted f rom 
e r y t h r o c y t e s  de r ived  f rom t h e  same  a n i m a l  was  per-  
formed.  

Methods. 10 d rops  of b lood  f rom t he  cauda l  vessels  
were col lec ted  in 10 ml  0 .1% h e p a r i n  - 0 .55% NaC1 
aqueous  so lu t ion  ( abou t  105 cells/ram3). Th i s  suspens ion  
was ha lved ,  and  one ha l f  processed  in to  nuclei .  Fo r  t h i s  
purpose  t he  e r y t h r o c y t e s  were  i so la ted  b y  c e n t r i f u g a t i o n  
(10 rain,  200 •  suspended  in 20 ml  of R i n g e r ' s  A m p h i b -  
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t an  so lu t ion  c o n t a i n i n g  0 .5% glucose, a n d  t h e n  lysed 
w i t h  T r i t o n - X - 1 0 0  (Serva ;  f ina l  c o n c e n t r a t i o n  0 .15%);  
a n o t h e r  20 ml  of R inge r ' s  a m p h i b i a n - g l u c o s e  so lu t ion  was 
i m m e d i a t e l y  a d d e d  to t h e  hemolysa t e ,  f rom wh ich  nucle i  
were s p u n  d o w n  a t  3000 •  in  a Sorva l l  cent r i fuge .  

The  second ha l f  of t h e  or ig ina l  b lood  suspens ion  was 
poured  in to  a 100 ml  E r l e n m e y e r  f lask a n d  t r e a t e d  as 
follows: A 4~o T r i t o n - X  so lu t ion  was a d d e d  u n d e r  mod-  
e ra te  shak ing  un t i l  a ge la t ineous  s u b s t a n c e  was ob ta ined .  
T h e n  2-propanol  was  added  slowly, whi le  in i t i a l ly  s h a k i n g  
v e r y  gen t ly  a n d  more  v igorous ly  a t  t h e  end,  u n t i l  a d a r k  
r e d d i s h - b r o w n  n e t w o r k  was ob ta ined .  Th i s  s u b s t a n c e  was 
r e m o v e d  f rom the  so lu t ion  b y  m e a n s  of forceps w i t h  b e n t  
a rms ,  t r a n s f e r r e d  in to  a p e t r i d i s h  w i t h  75~o e t h a n o l  - 0.1 
M NaC1, k e p t  t h e r e  for severa l  m i n u t e s  a n d  m o v e d  in t h e  
so lu t ion  f rom t i m e  to  t ime.  The  s u b s t a n c e  was f ina l ly  air-  
dr ied  on  f i l ter  p a p e r  ove rn igh t ,  a n d  k e p t  in  a sealed vessel  
a t  r oom t e m p e r a t u r e  for i week. (The t i m e  span  of s to rage  
is n o t  cr i t ical  for severa l  mon ths . )  I m m e d i a t e l y  p r io r  to  t he  
f ina l  D N A  e x t r a c t i o n  t he  s u b s t a n c e  was a l lowed to  swell 
in w a t e r  for  a p p r o x i m a t e l y  20 m i n  a n d  was d ispersed in a 
D o u n c e  homogenizer .  

B o t h  t he  i so la ted  nucle i  as well  as t he  sample  j u s t  
descr ibed  were  s u b j e c t e d  to  1 h t r e a t m e n t  w i t h  p ronase  
(Merck), CaC1 v a n d  LiC1 (final c o n c e n t r a t i o n s  0.25 mg/ml ,  
5 mM, a n d  1 M,  respec t ive ly ;  in  a f ina l  v o l u m e  of 10 ml). 
Af te r  a d d i t i o n  of 0.5 ml  of a 10% sod ium dodecyl  su l fa te  
solut ion,  a n o t h e r  h o u r  of i n c u b a t i o n  a t  37~ was per-  
mi t t ed .  D N A  was e x t r a c t e d  essen t ia l ly  as descr ibed  b y  
KIRBY z, app ly ing  3 successive e x t r a c t i o n s  w i t h  equa l  
vo lumes  of pheno l - c r e so l -hyd roxyqu ino l ine  (100 g p h e n o l  
+ 14 m l  m-cresol  + 0.1 g 8 -hyd roxyqu ino l i ne  + 25 ml  
i-I~O) and chloroform.  From t h e  aqueous phase, DNA was 
precipitated with 2-propanol and redissolved in 15 mM 
NaCl - 1.5 mM Na-citrate pH 7.0. 

Both DNA preparations were treated subsequently with 
ribonuclease (RNase A, Boehringer, final concentrations 
7.5 Kunitz U/ml; RNase T i, Boehringer, 23 Egami U/ml) 
for 2 h. Pronase-SDS-, and phenol treatments were 
performed as described above. The final DNA yields were 
0.17 mg (from isolated nuclei) and 0.4 mg (from the direct 
precipitate). Both DNA samples were scanned in a 
Beckman DB spectrophotometer with recording attach- 
ment. As can be inferred from the Figure, both prepara- 
tions have almost identical absorption curves. The 260/280 
wavelength ratios were 1.85 and 1.86 respectively. 
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Absorption curves of DNA extracted from isolated nuclei (solid line) 
and from a propanol precipitate of Triton-lysed erythrocytes 
(broken line) derived from a specimen of Salmo irideus. The DNA was 
solved in 15 mM NaC1- 1.5 mM Na-citrate. 
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