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None of the group of plant viruses transmiRed by ~afhoppe~  has been obt~ned 
in purified form. ]~N N probably due, in part  at bast ,  to t h o r  in ,ab i l i ty  in vRro and 
to the difficulty or impossibilRy of transmitting them from plant to plant by present 
iuice-inoculat%n techniques. Neve~hde~ ,  the many  indicat%ns that  they differ fun- 
damentally from the more easily ~ansmRted plant viruses make R impo~ant  to con- 
tinue effo~s at pur f ica t~n  and recognit%n of thek  inKct~us p a ~ k ~ s .  

Previous ~udies 1 of the rates at wh~h in%ct%usness N sedimented in the centrifuge 
have demon~rated that  the e~mentary  p a r t ~ s  of two of these vkuses [potato yellow- 
dwarf virus (Aureogenus vastans H. var. vulgate Black) and aster yellows virus (Chlor~ 
genus callistepld var. vulgaris H.)I are much heav~r  than those of the plant vKuses 
hRherto inve~igated in pu~fied form. ElecWon m~rographs made of in~ct%us cent~- 
fugates of these viruses, howeveL failed to demonara te  panicles that  m ~ h t  represent 
the virus. 

We have recently carried out a new series of ultracentrifugal ~act%nat%ns of 
juices from plants in%cted w i th  a number of different ~afhopper Wansmkted viruses. 
E~ct ron  micrographs were made of me t~4hadowed  preparat%ns taken at the various 
steps of these fract%na~ons. Resuks of this preliminary survey suggested that  a careful 
~ u d y  of the juice, from N~ogana  r ~ a  L. in~cted with potato yeHow-dwa~ virus 
was most Hkely to reveM the ~ementary  pa~ ides  of a ~afhopper virus. 

Accordingly, in further expe~men~,  ~aves of N. ~ g c a  thoroughly in%cted ~vith 
potato yellow-dwarf vKus were co~ed to O°C and the vKus kept as near this low 
temperature as p<~Mble throughout the following ~eatment .  The ~aves  were ground 
in the presence of an alkaline buffer whkh  brought the expressed juice to a pH of ca 6.5. 
ThN was achieved by adding ca ~ ml of a ~ moNr N~HPOa solut%n to each gram of 
~af. Juice, expressed from the resulting pulp by squeeNng through several layers of 
cheese cloth, was cleared of intact chloroplas~ and large fragments of kaf  t~sue by 
lO minutes'  run in an angle centrifuge at ~ ooo r.p.m. Smaller Kagmen~ were then 
eliminated by sedimenta~on at 7 coo r.p.m, for ~o minutes in the ultracentrifuge. The 
daNfied supernatant prepared in this way was run at ~8 ooo r~ .m.  for an hour to sediment 
the virus ac~vi ty and yield large nea~y transparent but deeply green pellets. These 
were d i ~ v e d  in water and put through a second series of low and high speed centr5 
fugat%ns. I t  has been conMdered impo~ant  not to sediment the vKus at a higher speed 
or for a bnger  time than necessary to predpi ta te  the activity; the foregoing regime of 
~8 ooo r.p.m. (ca ~5 ooo ~mes gravity) for an hour N probably more than the optimal. 
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As con~Ms equM a m o u n ~  of hea l thy  N .  rusgca  Maves were ground and subjec ted  to 
the  same u l~acen t r i fuga l  ~ e a t m e n t ,  the amoun t  of N ~ H P O ,  added  being such as to 
y M d  a j u ~ e  of Pn 6.5. Large pellets were thrown down from this juice as well as from 
the juice of diseased Maves. S N u t ~ n s  of the final pellets ~ o m  the second u l ~ a c e n t ~ -  
fuga t~n ,  whether  from i n ~ c t e d  or heaRhy p l an~ ,  have graduMly prec ip i t a ted  a dark  
mate r ia l  on ~ a n d i n ~  Since t h ~  obviou~y ,  in par t  at  Mast, resuRs from decompo~t ion  
of macromNecula r  mate r ia l  o ther  than  the virus the sNut ions  have been examined  after  
~ a n d i n g  in the ice box, as well as i m m e d i a t ~ y  after  being prepared.  

~g. I. A t y r o l  field in an eMc~on m~rograph of uKracen~i%gMly fracNonated juice of 1 ~  
of N. rus~ca dNeased with the potato y ~ w ~ w a r f  %rus. The ~mrt ~M-like objects wh~h in the 
~ u r e  are N~out 3 ~m ~ng and I mm in d~met~  ~ v e  not been ~uml in sbni~r prepara~ons 
from heMthy N. rusgc~ leaves. Chrom~m shadowing. Magn~cation, ca 19 5oo ~mes. 

For  electron m ~ r o s c o p y  a drop of one of these solutions was serlaHy di lu ted  with 
eRher pure water  or with wate r  conta ining one par t  in 50o of c a l d u m  chlo~de and o.I  % 
formalin.  Micro drops of these di lut ions were d~ed  on the usual  col lodion-covered g~ds,  
shadowed obl iquely  wi th  chromium and examined  with  a~ RCA type  EMU mKroscope.  
In  each of three separa te  e x p e ~ m e n t ~  the pu~fied solutions from infected m a t e ~ a l  
have y M d e d  f i~ds of whKh Fig. I N typical .  These contain many  short  rod-Hke forms 
tha t  are ca o.2 mKron  long and ca o.o5 m ~ r o n  in d iameter ;  they  have never been seen 
in p repara t ions  made  from hea l thy  Maves of N .  rusKca, l q ~ d s  from hea l thy  p repa ra~ons  
have been ~ r e w n  with flat disks, k regu la f ly  ~zed ~ a g m e n t s  and m a n y  very  small  
part icles.  As can be seen in the figure they  appear  along w k h  the short  rods in the d i~  
eased prepara t ions .  The i r regular  ~ a g m e n t s  are p robab ly  membrane  and the disks 
g rana  from d i~n teg ra t ed  chloroplasts ;  the  small  partKMs, of macromolecular  d imen~ons ,  
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have the same ~ze as the fine detail seen within the grana  of in tact  ch lorop las t .  After 
~ a n d i n g  for several weeks in the ~e  box, the rods could no ~ n g e r  be found in ul tra-  

centrifuged preparat%ns which inKially w(re rich in them. 
E x a m i n a t ~ n  of N.  r u a ~ a  Mares in%cted with the milder New Jersey strMn of 

pota to  ye l~w-dwarf  virus (A. va~ans H. var. agalliae Black) has a~o revealed the rod- 
~haped bodies bu t  in great ly reduced numbers .  Heal thy  Maves were agMn negative. 

Because they have Mways been seen in p a t c h y  pu~fied s~u t % ns  from i n ~ c t e d  
leaves and  never  from heal thy matefiM and because they are sedimented under  con- 
dit ions tha t  are known to sediment the virus of potato yellow dwarfl the short rod-like 
bodies cf Fig. I may  well be the ~ e m e n t a r y  paA~Ms of this virus. The w~rk ~ b ~ n g  
cont inued  to dev~op  more evidence bea t ing  on this p ~ n t .  

SUMMARY 

EMctron micrographs have been prepared of an ultracentfifugally ~actonated suspension from 
the juice of N. rua~a leaves d~eased w~h the potato yellow-dwarf virum These show bodies that 
have not been seen in Mmihfly treated ju~e from heathy plants and that wM1 may be the ~ementary 
particles of this leafhopper propagated virus. 

R~SUM~ , .  

Des ~ ~  61ectroniques ont 6t6 ~Kes, repr6sentant une suspens~E K a ~ n n ~ e  
par ~ e ~ f i ~ g a t o ~  de jus de ~uH~s de N. vusaca in~ct6 du ~ r ~  n~n  jaune de la pomme de 
terre. On y vo~ des corpuscuMs qui nMx~tent pas dans le jus de ~a n~ s  ~ et q~  pourraient ~en 
~re Ms pa~kuMs ~6men~K~ de ~ ~ s  qui se propage par les puceronm 

ZUSAMMENFASSUNG 

Elektronenmikrographien einer mit der Ultrazentrifuge ffaktonierten Suspen~on aus dem 
Saff von N. rua~a Blgttern, d~ durch den Kartoffel-Gelbzwergvirus erkrankt waren, wurden ver- 
ferfigt Diese z~gen Teilchen, d~ in ~hnl~h behande~em Saff aus gesunden Pflanzen nicht wahr- 
genommen wurden und ~hr  gut die Elementarteilchen d~se~ dutch Heuschrecken verbr~teten, 
Virus sein k6nnten. 
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