
voL. 20 (z956) SHORT COMMUNICATIONS 557 

yliit,~ 5 $,if l  

Fig. x. Con t inuous  electrophoret ic  separa-  
tion of two s t ra ins  of TMV. St ra in  U-I  
mig ra t ed  to t ubes  26-28;  s t r a in  U-2 

migra ted  to t ubes  I3-17  . 

The  solut ions which  collected in tubes  13-18 were 
pooled, as were t he  solut ions  which collected in 
tubes  25-29. The  two solut ions  were dialyzed aga ins t  
M[9o, p H  6.9, p h o s p h a t e  buffer  for a t  least  72 hour s  
to r emove  a n i t rogen-conta in ing  subs t ance  of un -  
known  compos i t ion  which comes  f rom the  paper .  
Af te r  cent r i fugat ion  a t  25oo r .p .m,  for 2o m i n u t e s  
in a clinical centrifuge,  t he  a m o u n t  of prote in-  
n i t rogen in each s u p e r n a t a n t  solut ion w a s  deter-  
mined.  Tubes  I 3 - I 8  conta ined  a to ta l  of Io. 5 m g  
of virus-protein,  and  tubes  25-29 conta ined  3.4 rag. 
A l though  equal  a m o u n t s  of each s t ra in  were applied 
to the  paper  it  was c o m m o n l y  observed t h a t  s t ra in  
U-2 moved  to the  b o t t o m  of t he  paper  more  rap id ly  
t h a n  s t ra in  U- I ;  t hus  relat ively more  of s t ra in  U-2 
collected in the  tubes .  Consequent ly ,  less U-2 re- 
ma ined  on the  paper,  which accounts  for t he  l ighter  
s ta in ing  of the  U-2 band  in Fig. i .  

I n  o ther  expe r imen t s  it  was shown  t h a t  t he  
to ta l  yield of v i rus  could be grea t ly  increased if t he  
process of e lut ion of the  vi rus  f rom the  paper  was 
allowed to con t inue  for several  days .  

An a l iquot  of each pooled solut ion (before 
dialysis) was tes ted to de te rmine  whe the r  a biological 
separa t ion  of the  two s t ra ins  had  been achieved.  
A few ml  of each pooled solut ion was mixed  wi th  
a smal l  a m o u n t  of celite and  each was rubbed  on to  
the  leaves of several  Nicotiana rustica (vat.  Olsen 68) 
plants .  After  7 days  the  s y m p t o m s  which  appeared  

on  t he  p lan t s  ind ica ted  t h a t  t he  two isolates were biologically distinct• The  N. rustica p lan t s  
which  were rubbed  wi th  t he  solut ion f rom tubes  13-18 developed s y m p t o m s  which  were typica l  
of those  obta ined  wi th  pure  s t r a in  U-2;  i.e., smal l  necrotic lesions developed on t he  inocula ted  
leaves wi th  no s u b s e q u e n t  sys t emic  infection.  The  p lan t s  which  were rubbed  wi th  the  isolate 
f rom tubes  25-29 showed marked l y  different  s y m p t o m s ,  typical  of those  obta ined  wi th  purified 
s t r a in  U-I  when  it  is inocula ted  into N. rustica. Local  lesions appeared  a t  t he  poin t  of inocula-  
t ion, b u t  these  spread  rap id ly  and  a sys t emic  infection developed which, af ter  21 days ,  had  killed 
t he  apex  of t he  p lant .  

I n  t he  l ight  of cu r ren t  expe r i men t s  it  is envisaged  t h a t  t he  t echn ique  of con t inuous  filter- 
paper  electrophoresis  can  have  wide appl ica t ion  in the  separa t ion  of m ix tu r e s  of p l an t  vi ruses  
and  of v i rus  s t ra ins ,  and  in the  separa t ion  of p l an t  vi ruses  f rom their  a c c o m p a n y i n g  hos t -pro te ins .  
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N-terminal  residues of serum lipoproteins 

The  shif ts  in l ipoprotein p a t t e r n  observed  dur ing  the  clearing react ion have  led to t he  sugges t ion  
t h a t  low-densi ty  l ipoprote ins  are  in terconver t ib le  in vivo 1. I t  h a s  also been repor ted  t h a t  a-lipo- 
pro te in  concen t ra t ions  m a y  rise a t  the  expense  of low-densi ty  l ipoprotein concen t ra t ions  du r ing  
in vitro clear ing 1-8. If  in tefconvers ion  occurs directly,  t h rough  s t r ipp ing  down of lower dens i ty  
mate r ia l  b y  del ipidat ion,  t he  pro te in  moiet ies  of source and  p roduc t  shou ld  be identical .  The  
amino  acid compos i t ion  of several  l ipoprotein f ract ions has  been repor ted to be a lmos t  ~dentical 4 



5 5 8  SHORT COMMUNICATIONS VOL. 2 0  (I956) 

b u t  th is  in itself cannot ,  of course,  cons t i t u t e  proof of ident i ty .  Conversely,  even t h o u g h  the  
molecular  weights  of t he  p ro te in  moie t ies  are  appa ren t ly  different this  canno t  be t aken  to rule 
ou t  in te rconvers ion  because  of t he  possibi l i ty  t h a t  the  pro te ins  are m a d e  up  of sub-un i t s .  The  
presen t  s tudies ,  d e m o n s t r a t i n g  d is t inc t  N- t e rmina l  res idues in the/~1- and  ax-lipoproteins,  show 
s t ruc tu ra l  difference of thei r  pro te in  moie t ies  and  t h u s  rule ou t  direct  in terconvers ion,  a t  least  
for these  two mater ia l s .  

Pooled Red  Cross s e rum was  u l t racen t r i fuga l ly  f rac t iona ted  to ob ta in  l ipoproteins  wi th  
dens i ty  i . o i 9 - i . o 6 3  (flx-lipoprotein) and  1.o63-1.21 ((zt-lipoprotein). These  f ract ions  correspond 
c lose ly . to  G o f m a n ' s  Sf o-12 and  "h i gh -dens i t y  l ipoprote ins"  respect ively  5. Each  mate r ia l  was 
recent r i fuged for purif icat ion and  the  concen t ra ted  solut ions  were dialyzed aga ins t  physiological  
saline. D in i t ropheny la t ion  was carr ied ou t  a t  p H  9 and  4 °0 C according to t he  m e t h o d  of LEVY s. 
In  some  cases  th is  was  done  on t he  in tac t  l ipoprotein and  in o thers  af ter  par t i a l  ex t rac t ion  of 
t he  lipid mo ie ty  wi th  cold ether.  The  resul ts  were not  ma te r i a l ly  al tered by  pr ior  delipidation.  
The  DNP-p ro t e in  was hydro lyzed  16 hour s  a t  lO5 ° C in 6 N  HCI and  t he  D N P - a m i n o  acids were 
identified and  q u a n t i t a t e d  e. The  sy s t em of BLACKBURN AND LOWTHER T was  used for final ident i-  
fication of DNP-aspa r t i c  and  D N P - g l u t a m i c  acid. Correction factors  for losses du r ing  hydro lys i s  
were those  of P O R T E R  s . 

As shown in Table I, g lu tamic  acid appears  to be N- te rmina l  in t he  f l l- l ipoprotein (D i . o19 -  
1.o63) while aspar t ic  acid is N- t e rmina l  in t he  a l - l ipoprote in  (D 1.o63-1.21 ). Essen t ia l ly  s imilar  
resul ts  were ob ta ined  on l ipoprotein f ract ions  isolated f rom the  se rum of a single donor.  

TABLE I 

DN P.amino a c i d s  moles/mole protein" 

recorded D x.ozg-z.o63 D i.o63-z.2x 

Glu tamic  acid 0.49 t race  
Aspar t i c  acid t race  0.76 
Serine o.o 5 0.o 4 
Threon ine  o.o 5 0.o 5 
Leucine  t race  o.o 

The  molecu la r  weight  of t he  prote in  moie ty  in t h e  
D 1.o19-1.o63 fract ion (3oo,ooo) is t aken  f rom the  
d a t a  of ONCLEY et alp, i°; t h a t  of the  D 1.o63-1.21 
f rac t ion  (ioo,ooo) is based  on t he  molecular  weight  
of the  whole  l ipoprotein de t e rmined  u l t racent r i fu-  
gai ly  9 and  a direct  m e a s u r e m e n t  of the  protein con- 
t en t  of the  samples  ana lysed  (5 ° %). 

I t  h a s  been well es tabl i shed t h a t  t he  c lear ing react ion is enzymica l ly  ca ta lyzed and  t h a t  
t he  p r ima ry  react ion is t he  hydro lys i s  of  t r iglycerides to yield free f a t ty  acids and  glycerol 11. 
The  remova l  of t r iglycerides f rom h igh  molecular  weight ,  low-densi ty  l ipoproteins  by  such  a 
react ion accompan ied  by  c o n c o m i t a n t  changes  in t he  m a k e - u p  of t he  o ther  lipid f ract ions  could 
lead to aja increase in h igher  dens i ty  l ipoproteins.  The  s t ruc tu ra l  difference be tween the/~l- l ipo-  
prote in  pro te in  and  t he  a l - l ipoprote in  p ro te in  d e m o n s t r a t e d  here  rules ou t  such  a mechan i sm,  
a t  least  wi th  regard  to these  two classes. The  d e m o n s t r a t i o n  by  KeRN t h a t  ~t- l ipoprotein is a poor 
subs t r a t e  for the  clearing factor  e n z y m e  also rules aga ins t  such  a possibil i ty.  In te rconvers ion  
by  a more  complex  m e c h a n i s m  in the  whole an ima l  m u s t  still be considered.  Tracer  expe r imen t s  
in th is  l abora tory  h a v e  shown  no s ignif icant  in  rive i n t e rchange  of labeled prote in  moiet ies  
between a l - l ipoprote in  and  fl l- l ipoprotein in r abb i t s  TM. 
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