
s such probab ly  does not  occur in na tu re  under  Fhysiologica 
~eing linked to polypept ides  or prote ins  r a the r  t h a n  to a cyal 
7he clinical ac t iv i ty  in pernicious anemia  pa t ien ts  in relaps~ 
dlowed at  var ious s tages t h r o u g h o u t  the  purification. Part ial l  3 
ons A and B were obta ined showed such clinical act ivi ty:  
um of which is given in Fig. I, and which has a v i tamin  
nined wi th  L. Leichmannii, provided a very good clinical res 
and 3.o mg per  day respectively. 
?ractions A and B, however,  failed to show any  clinical effect 
aunts  corresponding to 5/~g of bound  v i tamin  B l v  
kl though it would thus  appear  t ha t  the cobalamin protein  h 
t hematopoiet ic  activity,  the quest ion whe the r  it represents  
r'" is at  present  under  investigation. 
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succinyl CoA (reaction i) 1 has been linked to the phosphory la t i  
?horylat ion sys tem has now been resolved into two separate  enzym 

if+ + CoA--> Succinyl CoA + D P N H  + H + + CO, 

*A + A D P  + Pi ~-  Succinate + CoA + ATP 

lyze consecutive reactions and involve a new intermediate.  Enzy~ 
an acetone powder  ex t rac t  of beef hear t  mi tochondr ia  or of wash 
;ion wi th  a m m o n i u m  sulfate and ethanol.  Prepara t ion  B is obtain 
:t of beef hear t  mitochondria .  The act ivi ty  of the individual a 
ifferent assays is shown in Table I. 

he American Hea r t  Association and Nat ional  Hea r t  Ins t i tu te ,  N.I .  
will be used: KG for a -Ketoglu tara te ,  CoA or CoA-SH for coenzyl 

rote, ATP for adenosine t r iphosphate ,  Pi for or thophosphate ,  DI  
de, THAM for t r i shyd roxymethy l  aminomethane ,  and - S H  

EVIDENCE 

The oxidation of KG** to 
of A D P  (reaction 2) ~, s. The phoslc 

KG + D P N  + 

Succinyl CoA 

designated A and  B, which catal" 
p repara t ion  A is prepared  f rom 
pig kidney residue by  fraet ionat ion 
f rom an acetone powder  ex t rac t  
combined prepara t ions  in two different 

* Suppor ted  b y  gran ts  f rom the  
** The following abbrevia t ions  

A, A D P  for adenosine diphosphate ,  
for d iphosphopyridine  nucleotide 
sulfhydryl .  

t m a y  be concluded t h a t  the pink protei 
lumerical  differences between the valu 
ficant. I t  might  be ment ioned t h a t  the 
85 % concentrat ion,  was found to be 4 
0.  

ria, the pink protein  represents  a well 
her  t han  an adsorpt ion  complex. The 
ach molecule of the conjugated  protein  
o be identical wi th  the  so-called "v i tan  
obably  also in h u m a n  gastric juice. Coh 
as of Fract ion B as weU as the presenc~ 
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icate t h a t  the cobalamin prote in  descrilz 

ical condition 
cyano-group) .  

pse upon  dai 
y purified 1: 
Fraction I 
B12 contel 
ponse in t '  

af ter  the d 

herein desex 
a compone 

Recei 

by  

GIBSON,  

Fract ions  
1 cons tan t  
lg a small 

fical com- 
content  is 
-obalamin 
lg factor"  
?erformed 
ne among 
S a m u c o -  

bly is still 
subs tance  
in normal  

aistration, 
:om which 
tbsorption 
?er mg as 
iven doses 

nis t rat ion 

:, by itself, 
" In t r ins ic  

.,oth, 1953 

)N 

qation 
rmes, 

( i) 
(2) 

7 m e  

of washed 
obtained 

and 

N. I .H .  
me 

D P N  
for 



i ne D~'l~ 1-1 assay ~s carrxed out  spect rophotometr ica l ly  as pr, 
ire of cont inued D P N  reduction.  For  the  CoA-SH assay,  o.3: 
BHI, i o / , m o l e s  of succinate, I / ,mole  of ATP and 3 / , m o l e  
incubated for io  minutes  a t  3 o°. The -SH-disappearance ,  resu: 
was  determined by  the  ni t ropruss ide  reaction 4. 
The first reaction in the phosphory la t ion  sequence, catalyzed 
.'d spectrophotometr ical ly .  In  Fig. i, curve I, a small incre: 
reed on addit ion of enzyme A after reaction I is complete 

• Curve i - -  o.oi  ml of KG dehydrogenase  e 
,dded a t  the  t ime shown by  a r row D to a 
tre of 5 / ,moles  of KG, o .17/*mole  of CoA, 
roles of cysteine, i/* mole of DPN,  i o / ,  moles 
C12 and ioo ~umoles of phospha t e  in 3.o ml 
[ 7-4. The  o ther  ar rows indicate addit ion of 
ae A (o.i 7 mg), A D P  (2 #,moles) and en- 

B (o.85 rag) in the order  shown. The 
:y a t  34 ° m/~ was  followed cont inuously  
au tomat ica l ly  recording Beckman spectro- 
meter .  Curve 2 - - T h e  reaction mix ture  was  
)ve except  t h a t  20/* moles of THAM instead 
)sphate, 0 .02/*moles  of CoA and 0.85 mg of 
ae A were used. Arsenate  (4 ° / zmoles )  was  

]ucible, and depends upon  the presence of Pi and Mg ++ in t 
,se in D P N H  is produced when A D P  is subsequent ly  added. T 

A 
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M I N U T E S  

the medium. A more pronounc~ 
Tbe a m o u n t  of D P N H  thus  form( 

[on. The D P N  reduction is resumed on adding enzyme B, and, wil 
proceeds unti l  all the  A D P  is consumed.  The liberation of CoA 

ne A (implied by  the D P N  reduction in Fig. I) has been direct 
the ni t roprusside reaction. This reaction also suggests the coincide 
vhich cannot  be ATP since coupling wi th  the hexokinase syste  
• more, succinate and ATP do no t  influence the initial ra te  of DP  
,DP a l though the overall reaction wi th  B also present  is inhibit~ 

;enolysis of succinyl CoA (Fig. i, curve 2) producing cont inued D P  
:yme B. Mg++ is required for the reaction and there is a consta] 

of arsenolysis by  enzyme A and its act ivi ty in the D P N H  assa 
[ysis agrees wi th  equat ion  3. I t  mus t  be pointed out  t ha t  enzym 

in any  of the  above reactions. 
azyme A m a y  be due to a trace of con taminan t  in commercial  AD] 
dicate t h a t  the intermediate  formed by  enzyme A is an essenti 

in the  
photometer .  Curve 
as above ex~ 
of phosp  
enzyme 

added a t  5 minutes .  

reproducible,  
increase 
is a funct ion of A D P  concentrat ion.  The 
l imiting concentra t ions  of ADP,  
the  presence of A D P  and enzyme 
confirmed wi th  succinyl CoA 6 by  the 
format ion  of ano the r  p roduc t  whi~ 
requires  enzyme B also. Fu r the rmore  
reduct ion wi th  enzyme A and A D P  
strongly.  

Enzyme  A catalyzes the arsen 
reduct ion wi thou t  A D P  and enz~ 
propor t iona l i ty  between the rate  
The s toichiometry  of the  arsenol  

Succinyl CoA 

A and B are no t  interchangeable  
The reaction catalyzed by  enz 

However ,  rate  measuremen t s  indic 
link in the sequence for ATP formation.  
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Laboratory o] An ima l  Physiology, University o[ B~ 

We h a v e  r ecen t ly  s h o w n  1 t h a t  t h e  r ibonucle ic  acid of toba~ 
: rant  a m o u n t s  of th iourac i l  in t h e  fo rm of an  un iden t i f i ed  
m t  f rom th iourac i l  a n d  f rom t h e  n o r m a l  c o n s t i t u e n t s  of r ib 
~EWS ~ gave  evidence  for t h e  s imi lar  incorpora t ion  of 8-azag 
me vi rus .  
?obacco mosa ic  v i rus  3, as well as  t u r n i p  yellow mosa ic  v i ru  
n r ibonuc le ic  acid;  t h i s  sugges t s  t h a t  t he  r ibonucle ic  acid 
t the i r  mul t ip l i ca t ion ,  as does desoxyr ibonuc le ic  acid in t he  

compos i t i on  of r ibonucle ic  acid ob t a i ned  b y  incorpora t ion  
'e a m a r k e d  inf luence on t h e  mu l t ip l i ca t ion  of tobacco  m o s a i  

?en tobacco  leaves  are  used  for each  expe r i men t .  E a c h  leaf i: 
pal  ve in  in two  ha lves ,  One  ha l f  is infec ted  w i t h  a so lu t ion  ot 
t e c h n i q u e  of COMMONER 6. T h e  o the r  ha l f  is infec ted  w i th  a sol 

a, cu l tu red  s i m u l t a n e o u s l y  a n d  purif ied b y  t h e  s a m e  meth(  
icil p r e s e n t  in t he  r ibonucle ic  acid h a s  been  replaced  b y  th iour  
~shed and  p laced for 3 to  8 d a y s  on t h e  sur face  of VICKER" 
1 v i rus  is e x t r a c t e d  q u a n t i t a t i v e l y  and  t i t r a t ed  
b y  add i t ion  of a n  a n t i s e r u m  u n d e r  cond i t ions  of 
m m  prec ip i ta t ion ,  or  b y  t he  m e t h o d  descr ibed b y  
)NER ~. T h e  two  m e t h o d s  give compa rab l e  resul t s .  

)ora t ion  of th iourac i l  could  be expectc 
~1c v i rus ;  t h e  following experimel  

is d iv ided  long i tud ina l ly  a long  i 
of v i rus  cu l tu red  in  vitro accordi~ 

so lu t ion  of v i rus  of t h e  s a m e  conce 
rod; b u t  in th i s  v i rus  i o - 1 2 %  

• th iourac i l .  The  hal f  leaves  t h u s  infect~ 
of VICKERY'S n u t r i e n t  m e d i u m .  T h e  new  

logical m e t h o d  are  de- 
a m o u n t  of p rec ip i t a t ed  
:ase of l eaves  infec ted  / 
'he fall in concen t r a t i on  
o be expec ted  f rom t h e  
r m i n e d  b y  c o m p a r i n g  
d e x p e r i m e n t s  in wh ich  
~plied, a t  va r ious  dilu- 
ble l eaves  a n d  in wh ich  
i t r a t ed  as above.  An  ~ !2 i 
L in Fig. I. As  can  be 03 Cot,cen~.2tion of  ft~ t 

I, t h e  fall in concen-  
Fig. i 

ons t r a t e  such  an  i m p o r t a n t  drop in t he  n u m b e r  of infect ive par t ich  
a l eaves  of Nicotiana glutinosa and  c o u n t i n g  t he  n u m b e r  of lesiox 
aas s t a t ed  t h a t  v i rus  cu l t i va t ed  in t he  presence  of th iouraci l  retal t  
.itted to  th i s  tes t .  T h u s  i t  appea r s  t h a t  a par t ic le  of v i rus  whic 
r ibonucle ic  acid r e m a i n s  infect ious.  Our  resu l t s  show, on t h e  othq 
can  p roduce  in a sho r t  t ime  is cons ide rab ly  reduced.  Th i s  appa rm 

was  t h u s  a t t e m p t e d .  
T e n  

p r inc i t  
to  t h e  
t r a t i o n  
t h e  uraci l  
are  w a s h e d  
fo rmed  
e i ther  
m a x i m u m  
COMMONER ~. T h e  two  
Those  ob t a ined  b y  t h e  i m m u n o l o  
scr ibed in t h e  following table.  T h e  a m o u n t  c 
p ro te in  is a lways  smal le r  in t he  case 
w i t h  th iou rac i l - con ta in ing  v i r u s . T h e  fall in 
of infec t ive  par t ic les ,  wh i ch  was  to  
p resence  of th iouraci l ,  was  d e t e r m i n e d  
t he se  r e su l t s  w i th  those  of paral lel  ex  F 
so lu t ions  of n o r m a l  v i rus  were app  
t ions ,  on  physio logica l ly  compa rab l e  leave 
t h e  newly  fo rmed  v i rus  was  t i t r a t e d  
e x a m p l e  of t h e  r e su l t s  is g iven  
seen  in t h e  las t  c o l u m n  of Tab le  
t r a t i on  a m o u n t e d  to  28-92 %.  

I t  shou ld  be possible  to  demon., 
b y  app ly ing  t he  v i rus  so lu t ion  on 
p roduced .  H o w e v e r  COMMONER 7 h a s  
a n o r m a l  in fec t iv i ty  w h e n  s u b m i t t e d  
ha s  incorpora ted  th iourac i l  in i ts  
h a n d ,  t h a t  t he  a m o u n t  of v i rus  i t  c', 
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