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In the  norn la l  b io syu the t i c  scheme the  de r iva t ive  would p r o b a b l y  occur phosphory la t ed  
as proposed for i n t e rmed ia t e s  in h i s t id ine  auxo t rophs  of Neurospora 22. Absence of phospha te  in 
t l ie  de r iva t i ve  formed by  tr-± could be due to phosphoro ly t i c  ac t ion  by  phospha ta ses  or hydro lys i s  
dur ing  the  i so la t ion  procedure.  

A mechan i sm of indole syn thes i s  which incorpora tes  tl le N-frnctosyl-acid ,  and  evidence 
ava i lab le  from the  l i te ra ture ,  is proposed as follows. N-(2-Carboxyphenyl) - i -auaim)-fructose-6-  
p h o s p h a t e  could arise from a di rect  condensa t ion  of an th ran i l i c  acid and fructose-pt losphate .  
Glucose- t )hosphate  could supply  the  c a r b o h y d r a t e  un i t  wi th  the  enol or ke to  form resu l t ing  froln 
an Amador i - t ype  r e a r r a n g e m e n t  21 of the  glucose unit .  Deca rboxy la t i on  and dehvd ra t i on  resul ts  
in r ing closure to form indole t e t rose -phospha te .  E l i m i n a t i o n  of t e t rose -phospha te  would yield 
free indole. 

F u r t h e r  work  is in  progress  to t es t  t l le  proposed scheme and more precisely define the  indole- 
syn thes iz ing  reac t ions  in Saccharomyees. 
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Isolation and properties of ribosenucleic acid from tobacco leaves* 

There  is a cons iderable  a m o u n t  of work  on the  i so la t ion  and ana lys i s  of nucleic acids  f rom an ima l  
and  bac te r i a l  sources. The in fo rmat ion  on the  nucleic acids  of p l a n t  t issues  is meagre.  Pentose  
nucleic  acid was i so la ted  from w h e a t  embryo  by  OSBORNE AND CAMPBELL 1 and  LUSENA 2 and 
from bar ley  roots  by  TAKASUGI 3. Nuc leopro te in  was  i so la ted  from no rma l  tobacco  leaves by  
PIRIE 4 and  EGGMAN, SINGER AND \VILDMAN 5. HOLDEN AND PIRIE 6 p repared  nucleic  acid from 
tobacco  leaf nuc leopro te in  by  three  different  procedures :  (i) by  add ing  an equal  vo lume  of o . i  M 
NaC1 a t  p H  8 and  boi l ing the  mix tu re ,  (2) by  expos ing  nuc leopro te in  solut ion to o . 5 N  N a O H  
for 4 ° minu te s  a t  o ° C and  (3) by  add ing  50 g per  l i te r  t r i ch loroace t ic  acid and  keep ing  a t  room 
t e m p e r a t u r e  for 8-12 hours.  These procedures  m i g h t  yield degraded  products .  THOMAS AND 
SHERRATT 7 e s t i m a t e d  the  pur ine  and  p y r i m i d i n e  compos i t ion  of nucleic acids e x t r a c t e d  from 

* This  i nves t i ga t i on  was suppor t ed  by  g ran t s  from the  Rockefe l ler  F o u n d a t i o n  and the  U.S. 
Publ ic  H e a l t h  Service. 



W~L. 2ki (1957) SHOI~a" COMMUNICATIONS 209 

leaves by  IO % NaC1 a t  IOO ° C. So far no a t t e m p t  has  been made  to isolate  r ibosenucleic  acids 
from p l a n t  leaves  in an undegraded  s t a t e  and  to  charac te r ize  them.  The p resen t  i nves t iga t ion  
deals  w i th  the  isola t ion and  cha rac t e r i za t i on  of r ibosenucleic  acid from norma l  tobacco  leaves 
using a mild procedure.  The pur ine  and  py r imid ine  compos i t ion  of the  r ibosenucleic  acid (RNA) 
of tobacco  leaves is also compared  wi th  t h a t  of the  nucleic acid of tobacco mosaic  virus  grown 
in tobacco leaves. 

Mater ia l .  Leaves  from h e a l t h y  s ix  weeks  old Turk i sh  tobacco plants ,  grown in a greenhouse  
were used. 

Isolat ion.  Unless o therwise  s t a t ed  all  opera t ions  were carr ied out  a t  4 ~ C. I m m e d i a t e l y  af ter  
picking,  the  tobacco leaves (35o g) were chil led for one hour  and  ground in a domes t ic  meat -  
mincer.  The minced  m a t e r i a l  was  mixed  wi th  4oo ml o.i2~/ phospha t e  buffer of p H  7.~ and 
s t ra ined  th rough  a cheese cloth. The residue was aga in  e x t r a c t e d  wi th  2oo ml buffer. The combined  
f i l t ra tes  were cent r i fuged a t  io,ooo r.p.m, for 15 minutes .  The p H  of the s u p e r n a t a n t  was lowered 
to 4.5 wi th  glacial  acet ic  acid and was held a t  o ° C for one hour.  The prec ip i ta te ,  sepa ra ted  by 
cent r i fugat ion ,  was t r i t u r a t e d  with 65 ml o.I 4 AI NaC1 and  p H  was ad jus t ed  to  7.0 with N NaOI-f. 
The insoluble  ma te r i a l  was removed  by  cen t r i fuga t ion .  The s u p e r n a t a n t  was added  wi th  s t i r r ing  
to three  volumes  of e thano l  and  was left  overn igh t .  The prec ip i ta te ,  ob ta ined  by  cent r i fugat ion ,  
was e x t r a c t e d  twice  wi th  o. i  M p h o s p h a t e  buffer of pH  7.I, us ing 12 ml for each ex t rac t ion .  
To the  e x t r a c t s  an equa l  vo lume  of phenol  s a t u r a t e d  wi th  w a t e r  was added  and the  m i x t u r e  
was shaken  for one hour.  The aqueous  phase  con ta in ing  R N A  was sepa ra t ed  by  cen t r i fuga t ion  
and th is  process of depro te in iza t ion  wi th  phenol  was repea ted  once aga in  for 3 ° minu te s  a. The 
aqueous  phase,  freed of phenol  by ex t r ac t i on  wi th  ether ,  was  a d j u s t e d  to  pH 5.o wi th  glacial  
acet ic  acid, two vo lumes  of e thano l  were added  and the  m i x t u r e  was left  for one hour  a t  o *) C. 
The prec ip i ta te ,  col lected by  cen t r i fuga t ion ,  was washed  twice  wi th  7o°o ethanol ,  dissolved in 
5 ml  d is t i l led  w a t e r  and  d ia lysed  for 48 hours  aga ins t  several  changes  of d is t i l led  water .  The 
d ia lysed  m a t e r i a l  was lyophi l ized.  Yie ld  was 33 mg. 

Propert ies .  The RN A  prepa red  accord ing  to  the  above  procedure  is a whi te  powder ,  soluble 
in water .  I t  gave  a nega t ive  d i p h e n y l a m i n e  t e s t  for deoxyr ibose  9 and  a nega t ive  b iu re t  t e s t  for 
prote ins .  The abso rp t ion  spec t rum,  de t e rmined  in dis t i l led  w a t e r  by  means  of B e c k m a n  Spectro- 
p h o t o m e t e r  is g iven in Fig. i .  The va lues  are p lo t t ed  as e(P) I°. I t  exh ib i t ed  an absorp t ion  m a x i m u m  
a t  258 mff and  a m i n i m u m  a t  23o m #  wi th  e(P) va lues  of 7485 and 33o8 respect ively .  The e(P) 
va lues  for R N A  of tobacco mosaic  virus,  p repa red  accord ing  to the  procedure  of COHEN AND 
STANLEY n as modified by  KNIGHT 12, were 935 ° a t  258 mff and  3345 a t  23o m,u. 

P u r i n e  and  p y r i m i d i n e  composi t ion .  Pur ines  and  py r imid ines  were e s t i m a t e d  accord ing  to 
the  procedure  of \~YATT 13. The resul t s  are g iven  in Table  I. 
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T A B L E  I 

MOLAR RATIOS O2 PURINES AND PYRIMID1NES OF RIBOSENUCLEIC ACIDS 
OF TOBACCO LEAVES AND TOBACCO MOSAIC VIRUS 

Bases Tobacco leal RNA Tobacco mosaic virus 
R NA * 

Adenine  o.7i  i .  13 
Guan ine"  * I .oo i .oo 
Cytos ine  o.72 o.7 ° 
Uraci l  0.59 I. 1 I 

Pur ines  
Pyrimicl-in e s i .3 ° i .  18 

* RNA was p repa red  accord ing  to the  procedure  of COHEN AND 
STANLEY I1 as modified by  KNIGHT 12. 

* *  Guanine  was t a k e n  a r b i t r a r i l y  as I.OO. 

Fig. i .  U l t r av io le t  abso rp t ion  s p e c t r u m  of tobacco leaf r ibosenucle ic  
acid in  dis t i l led  water .  
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The R N A  of tobacco leaves  is cha rac te r i zed  by  a low uraci l  and  a h igh  guan ine  content .  
The pur ine  and  p y r i m i d i n e  compos i t ion  s igni f icant ly  differs f rom t h a t  of tobacco mosaic  v i rus  
RNA.  The R N A  in the  p resen t  i nves t iga t ion  may,  however ,  come from several  pa r t s  of the  cell 
and  represen t  an  average  of t ypes  each wi th  a q u a l i t a t i v e l y  different  composi t ion .  

The tobacco mosaic  v i rus  R N A  used in th is  i nves t i ga t i on  was a gif t  f rom Dr. C. A. KNIGHT. 

The Virus Laboratory, University o/Cali/ornia, Berkeley, CaH/. (U.S.A.} K. K. REDD[ 
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Studies on the intestinal absorption of glucose 

For a cons iderable  t i m e  i t  was  bel ieved t h a t  glucose is absorbed from the  in tes t ine  w i t hou t  de- 
g rada t ion ,  p r o b a b l y  by  a m e c h a n i s m  invo lv ing  phosphory l a t i on  and subsequen t  dephosphory-  
l a t ion  1, 3. 

However ,  recent  s tudies  of glucose absorp t ion  in the  ra t  in vivo and in vitro c la imed to 
show t h a t  glucose is conver ted  to an unident i f ied  compound  which was t r anspo r t ed  in the por ta l  
blood to  the  l iver  a. In vitro s tudies  by  WILSON 4 d e m o n s t r a t e d  tha t ,  a l though  some glucose was 
t r a n s p o r t e d  across the  in t e s t ina l  wai l  of the  rat ,  considerable  degrada t ion  to l ac ta te  also took 
place, E x p e r i m e n t s  us ing gu inea  pig in tes t ines  have  shown t h a t  glucose m a y  be t r anspor t ed  
across the  in tes t ine  in vitro~, 6. 

An a t t e m p t  to  d e m o n s t r a t e  whe the r  glucose is degraded  when absorbed  by  the in tes t ine  
has  been made  by feeding glucose-l-14C (5 ml of a 5O0/o glucose solut ion con ta in ing  Eo/,c 14(;) 
to r abb i t s  by  s tomach  tube.  Blood samples  were subsequen t ly  r emoved  from the  ear  vein and 
depro te in ised  by  the  me thod  of SOMOGYI v. 2o mg of carr ier  glucose were added  and glucosazone 
p repared  by  the  me thod  of GARARD AND SHERMAN 8. The osazones were purified, the i r  r a d i o a c t i v i t y  
measured ,  and  t h e n  were degraded  to the  b i s -pheny lhydrazone  of the  mesoxal ic  a ldehyde  by  
the  me thod  of TOPPER AND HASTINGS 9. The specific a c t i v i t y  of the  mesoxal ic  a ldehyde,  con ta in ing  
carbon a t o m s  i, 2 and  3 from the  glucose, was compared  wi th  t h a t  of the  osazone as shown in  
Table  I which gives  the  resul ts  of a t yp i c a l  exper iment .  In  th i s  degrada t ion ,  fo rmaldehyde  arises 
f rom carbon a t o m  6 of the  glucose. This was isola ted as the d imedone  de r iva t i ve  and no radio- 
a c t i v i t y  was found in th is  subs tance .  (The s t a n d a r d  dev ia t ion  in coun t ing  this  compound  was  
-12 IO ~O ") 

T A B L E  I 

Time blood Specific activity Speci/~c activity Maximum 
sample removed o/mesoxMic aldehyde 

alter glucose ingestion o[ osazone (rain) (cts/min 7*mole) bis-phenylkydrazone possible randomisation 
( cls ,min,pmole) (%) 

15 5.5 ~ 0.22* 5.8 ~ 0.43 o ~ 8 
3 ° 9.5 ± 0.25 11. 9 ~ 0.30 o t: 4 
45 14.9 ± 0.32 13. 7 ~ 0.47 8 ~ 5 
60 16.8 ± o.44 18.1 ~ 0.40 o ~ 6 
9 ° 9.6 ± o.25 9.2 ~_ 0.26 4 ± 4 

* S t a n d a r d  dev ia t ion .  


