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Effects  of  L i g h t  o n  t h e  T r a n s l o c a t i o n  o f  B a c t e r i a l  
D N A  in  S o l a n u m  l y c o p e r s i c u m  esc 

W'e h a v e  p rev ious ly  r epor t ed  ~ resul ts  showing t h a t  
exogenous  D N A  molecules  could  mig ra t e  in t he  p l an t  and,  
a f te r  some depolymer iza t ion ,  be  t a k e n  up  b y  cell nucle i  
w i t h o u t  modi f ica t ion  of  the i r  p r i m a r y  and  secondary  
structures*.  

I n  this  paper ,  we s tud ied  the  effects of l ight  on the  
a m o u n t  of D N A  absorbed by  the  p lan t  and on depoly-  
mer iza t ion  dur ing  t ranslocat ion.  

T o m a t o  p lan t le t s  are  developed for 15 days  (20 °C, 90% 
humid i ty )  e i ther  in day l igh t  or  in darkness.  T h e y  are 
subsequen t ly  incuba ted  e i ther  in l ight  or  in darkness  in 
the  presence of bacter ia l  DNA.  Exogenous  labelled D N A  
(2 × lO s dpm//zg) is ex t rac ted  f rom a thymine less  s t ra in  
of Escherichia coli (CR 34), cu l tured  on a m e d i u m  con- 
ta in ing  ~H-thymine.  The  s tems of t he  p lan t s  are d ipped  
in to  a solut ion (200 / ,g/ml) of E. coli 8H-DNA for 6 h. 
T h e y  are  t h e n  t ransfer red  to  wa te r  for 48 h ;  ( this being 
the  t i m e  requ i red  for the  nuclei  t o  t ake  up  the  foreign 
DNA)  2 The  p a r t  of t he  p l an t  submerged  in  t h e  var ious  
solut ions is r emoved  before homogen iza t ion  and the  D N A  
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Fig. 1. Radioactivity of exogenous DNA absorbed by plantlets either 
in light or in darkness (radioactivity is related to 100/zg endogenous 
DNA). (A) plantlets developed in light and incubated in light. 
(B} plantlets developed in light and incubated in darkness. (A') 
planflets developed in darkness and incubated in light. (B') plantlets 
developed in darkness and incubated in darkness. Every letter corre- 
sponds to 3 series of 10 plantlets drawn in black, haching or white. 
The black series took up the smallest amount of DNA and the white 
series the largest, the hachures series being intermediate (for instance, 
for A: the black = 0.9 x 10 e dpm; the hachures series = 1.2 x 10 e 

dpm; the white series = 1.6 x 106 dpm). 
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f rom the  remainder  of the  s t em and the  cotyledons  is 
ex t r ac t ed  by  a m e t h o d  a l r eady  described s. This  D N A  is 
ana lysed  b y  cent r i fuged  c h r o m a t o g r a p h y  on  D E A E -  
cellulose co lumns  4 

A paral le l  s t u d y  was  m a d e  of t he  synthesis  of  endo-  
genous D N A  under  t h e  same condi t ions  while incuba t ing  
the  p lan t le t s  in a so lu t ion  of t r i t i a t ed  t h y m i d i n e  wi th  the  
same  specific a c t i v i t y  as bac ter ia l  ~H-DNA. 

As shown in F igure  1, under  ident ica l  incuba t ion  con- 
ditions, t he  p lan t le t s  developed in day l igh t  t ake  up larger  
amoun t s  of D N A  t h a n  those  deve loped  in darkness  (A 
compared  wi th  A '  and B wi th  13'). Fu r the rmore ,  l ight  
also affects t he  course of incubat ion.  U n d e r  ident ica l  
d e v e l o p m e n t  condit ions,  the  p lan t le t s  t h a t  rece ived  
bacter ia l  D N A  in day l igh t  t ake  up more  of this  D N A  
t h a n  those  t h a t  rece ived  i t  in darkness  (A compared  wi th  
]3 and A" w i t h  B') .  

As indica ted  in F igure  2, the  p lan t le t s  deve loped  in 
day l igh t  h a v e  a more  depolymer ized  exogenous  D N A  t h a n  
the  p lan t le t s  deve loped  in darkness  (compare  A and  A ~, 
B and  B' ) .  T h e  inf luence of l igh t  on  the  course of incuba-  
t ion  does no t  appea r  so clearly.  

I n  l ight ,  p lan t s  i ncuba ted  in the  presence  of t r i t i a t ed  
t h y m i d i n e  synthesize,  dur ing  the  same  t ime  period,  an  
a m o u n t  of rad ioac t ive  D N A  15-20 t imes  less t h a n  the  
a m o u n t  of bac ter ia l  D N A  absorbed by  p lan t le t s  deve loped  
and incuba ted  in light.  F u r t h e r m o r e  l ight  or  darkness  
does no t  seem to affect  in any  w a y  e i ther  the  a m o u n t  of 
endogenous  D N A  synthes ized or  its degree of polymer iza-  
t ion.  

The  fact  t h a t  under  our  expe r imen ta l  condi t ions  l ight  
affects  t he  t rans loca t ion  of foreign D N A  wi thou t  influenc- 
ing, in the  least,  the  synthesis  of endogenous D N A  proves  
t h a t  the  2 p h e n o m e n a  are  dist inct .  

Since t e m p e r a t u r e  and  h u m i d i t y  are  he ld  cons t an t  in 
al l  exper iments ,  sweat ing  canno t  be he ld  responsible  for 
t he  m a j o r  up t ake  of foreign D N A  in l ight .  W e  m a y  there-  
fore conclude t h a t  t h e  t rans loca t ion  of foreign D N A  is 
connec ted  wi th  ac t ive  t ranspor ta t ion .  

I n  order  to  exp la in  t he  higher  molecular  we igh t  of 
exogenous  D N A  found in p lan t s  cu l t iva ted  in darkness,  
we tes ted in v i t ro  the  rates  of D N A s e  I and I I  in di f ferent  
series of plant le ts .  Our  fai l ing to observe  any  difference 
does no t  exclude  the  possibi l i ty  of a photosens i t ive  
ac t i v i t y  of the  DNAse  in si tu 5. 

Rdsumd. Nous avons  6 tud i6  1'influence de la lumi~re 
sur la  t rans la t ion  de I ' A D N  d 'or igine bactdr ienne chez 
des p lantules  de tomate .  L a  lumi~re augmen te  la prise 
d ' A D N  6tranger.  Cet  A D N  est, pa r  contre,  darts un 6ta t  
moins  polymdris6 que  chez les p lantu les  exposdes 
l 'obscuri td.  Duns les m~mes  condi t ions  expdrimentales ,  
la lumi~re n ' a  aucune  inf luence sur la  synth~se de  I 'ADIq 
endog~ne, r~alisde ~ pa r t i r  de pe t i t s  prdcurseurs.  
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Fig. 2. Percentage relation of fractions of exogenous DNA absorbed 
by plantlets exposed either to light or to darkness. (Fraction I: 
molecular weight of 2 x 10 ~ - 1 x 106). (Fraction II : molecular weight 
above i x 106). (A) plantlets developed in light and incubated in 
light. (B) plantlets developed in light and incubated in darkness. 
(A') plantlets developed in darkness and incubated in light. (B') 
plantlets developed in darkness and incubated in darkness. Every 
letter corresponds to 3 series of i0 plantlets. In black, the smallest 
percentage of DNA in fractions I and II;  in white, the largest 

amount, the hachures lines being intermediate. 
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