
rOE. 25 (I957) SH()RT ( ' ( ) M M I ' N I ( . V I I ( ) N S  I(j5 

Incorporation of 32p in vivo into deoxyribonucleic acid (DNA) 
of rabbit appendix" 

l'~vidence has been accumulated mditat ing the prt,sence ,~f dith,reut 1)N..\ molecules in a singh, 
tissutd. This paper  reports  that  dilierelat kinds (~f I)N.\  as fractionated I)x" anion exchange chrt,- 
nmtography  a are indistiuguishabh~ with respect to the rate of incorp(~rati(m of a-°l', l"urthermorc, 
no heterogeneous labcqling t~f I)N.-\ fragnmnts '.'*';Is f ¢ ) u u d ,  in sharp contrast  t,, the well-km~wn 
unequal distrihution of a21' in RN.\  molecules under similar experimental  con(litions a 6 

Inorganic s2p (o.5 to i mc per animal) was injected intravenm,sh" to all)ino rabbits  (2ooo g) 
which were sacrificed _, h later**. The appendix was then quickly removed and washed thoroughly 
with cold phy'siological saline. "l'he essential steps of preparing the I)N A labelh<l with aap included 
(1) isolation of nucleohistone by the method of MIRSKV AXO I'OI.LISrI';R s, (2) precipitation of 
I )N. \  from the nucleohistone solnti(m in 2 31 NaCI by addition (,f an equal v(flunm of ethamfl, 
and (3) further deproteinization (,f the crude DN.\  with (lute(m(,19. _,oo t(~ 23o mg of I)NA were 
obtained from 5 ° g of fresh tissues: the product  was a white fibre, highly polyinerized, an<l ahnost  
c(m~pletely free from protein. (It is not unreas(mable to suspect that  non-specific incorporation 
and/or  adsorpt ion of active pbost)hate to I)NA might  occur during the course of isolation. This 
possibility was excluded by the following test: appendix tissue from a rabbit  tha t  had not re- 
ceived a2t' was homogenized in tim comparable  volume of saline containing at)trot 5 times as 
much a21' as should l,e found in the acid-solutfle fraction of the tissue when the isotope is ad- 
ministered to the animal.  I )NA was then isolated in exacth" the same wav as mentioned in the 
text. Only a negligible radioactivity was flmnd in this DN:{ preparation.)  
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In the first experiment,  the I)NA labelled with a21' was fractionated by" means of ECTEOLA- 
cellulosO °. Two methods  were used. First, x8 mg of I)NA were allowed to be adsorbed 
by 5 g of resin, and four classes of DN:\  were obtained by the fractional extract ion 
with o.23I, o.6M NaC1 both at pH 7.1, o.531 
NaCI at pH 9.0 and finalh, with 0.2N NaOH c~o~-~,:- 
(Expt .  x in Table I). {~econdlv another  e -. 
preparat ion of I)NA labelled with a2p was 
submit ted to chromatographic  fractionation (3 

on a column following the method ol e~ i 
BENt)\OH et al. 2. The eluti(m pa t te rn  shown I ' 
in Fig. t was closely similar to theirs. In i ' 
"].'able I are listed the relative specific a~ 
activities of various fractions together  I 
with those of unfractionated sample.s. I- 

Fig. i. Chromatography  of I)NA by method 
of BF.NDICn et a l ) .  44.5 mg I)NA on 8 g 
ECTEOLA-cellulose (t7 × 1.55 cm). Flow 
rate, I tube (5 ml)]3° min. The recovery 
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** SMELLIE et  al .  7 showed  t h a t  the  specific a c t i v i t y  of D N A  of rabbit  a p p e n d i x  reaches  a m a x i -  
m u m  8 to i 0  h af ter  the  inject ion of I mc  s~p. A h igher  isotope c o n t e n t  in the  s a m p l e  n a t u r a l l y  
tac i l i ta tes  the  count ing  procedure,  bu t  in order to de tec t  a non-un i form label l ing of D N A ,  if any ,  
it seems  preferable  to adopt  v e r y  short  t i m e  interva ls ;  thus  the  period of 2 h was  chosen as  a 
c o m p r o m i s e  b e t w e e n  these  two  requirements .  
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The  resul t  d e m o n s t r a t e s  a r emarkab le  un i fo rmi ty  of s~p incorpora t ion  into different classes of 
DNA,  sugges t ing  t h a t  all DNA molecules are syn thes ized  a t  the  s ame  rate  in the  course  of cell 
division.  I t  should  be noted,  however ,  t h a t  a considerable  degree of he te rogeneous  labell ing of 
different  D N A  fract ions has  been recent ly  observed ll when  the  cell suspens ion  of the  rabbi t  bone 
mar row  or isolated nuclei  of the  rabbi t  t h y m u s  are  incuba ted  in vitro with  thymidine-14C. The  
d iscrepancy migh t  be a t t r i bu t ed  to the  difference in the  isotopic precursors  used or mere ly  to the  
difference of expe r imen ta l  condi t ions  such as tretween those  in vivo and  in vitro. 

In  the  nex t  exper iment ,  a prepara t ion  of DNA labelled with a lp  was digested with crys ta l l ine  
deoxyr ibonuclease ,  and  the  f r agmen t s  were separa ted  on a D o w e x - l - f o r m a t e  co lumn  us ing  formic 
acid and  formic a c i d - a m m o n i u m  formate  mi x t u r e  as e luants .  The  effluent was rough ly  classified 
into six f ract ions according to the  elution concent ra t ions .  No par t icu la r  effort was made  to ident i fy  
each fract ion obta ined.  Here again,  no he te rogeneous  d is t r ibu t ion  of a2p in different  DNA frag- 
m e n t s  was found (Table II) despi te  the  fact t h a t  the  ratio of E~6 0 to E~7 5 varied widely t h rough  
the  fractions.  The  resul t  ob ta ined  here is in good ag reemen t  with t h a t  of MOLDAVE AND HEIDEL- 
BERGER $ who repor ted in t ramolecu la r  homogene i ty  in DNA syn thes i s  as seen by  the  incorpora t ion  
of s2p and  glycine-2-t4C. The i r  resul ts  toge ther  with ours  would indicate  t h a t  phosphory l a t i on  
of DNA precursors  t akes  place in a very  shor t  period so t h a t  non-un i fo rm incorpora t ion of a2p 
is no t  de tec table  in such  a t ime in terval  s tudied.  However  a definite conclusion on this  m a t t e r  
will have  to be left unt i l  a more  precise f rac t ionat ion of s2P-labelled DNA digests  is unde r t aken .  

T A B L E  II 

DISTRIBUTION OF 32p AMONG DIFFERENT FRACTIONS OF FRAGMENTS OF RABBIT APPENDIX D N A  
DIGESTED W I T H  D E O X Y R I B O N U C L E A S E  

Fraction No. i 2 3 4 5 6 7 

Un/raaionated 

R.S.A. 174 I57 157 I49 176 170 r33 z99 
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The conversion of 1-aaC-D-glucuronolactone to 5-1=C-L-xylulose 
in a pentosuric human 

ENKLEWITZ AND LASKER 1 repor ted in 1935 t h a t  D-glucuronolactone grea t ly  enhances  the  excre t ion  
of L-xylulose in ind iv iduals  wi th  essent ia l  pentosur ia .  More recently,  we conf i rmed the i r  f inding 
a n d  also showed  t h a t  smal l  increases in u r ina ry  xylu lose  levels occur  when  n o r m a l  h u m a n s  a n d  
gu inea  pigs  are  fed g lucuronolac tone  ~. T he  h igh yield of xylu lose  in pentosur ic  indiv iduals  sugges t s  


