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p repa ra t ions  of IgG globulins and th is  alone is suff ic ient  
reason to  ques t ion  the  cur ren t  belief 11 t h a t  the  absorp t ion  
of pro te in  in th is  species is by  a process which  is ent i re ly  
non-select ive  13. 

Resumen. E1 in tes t ino  delgado del cerdo reci6n nacido, 
usado in vi tro,  t r a n s p o r t a  immunoglobu l ina  G (IgG) de 
bovino  mAs rApido que IgG de porcino. E1 t r a n s p o r t e  
in tes t ina l  t a n t o  de sodio como de fluido a u m e n t a  en pre-  
sencia de IgG de bovino.  Preparac iones  de IgG de ovino, 
equino y h u m a n o  son t r anspo r t adas  a igual velocidad 
que IgG de porcino. Es t a s  pro tefnas  no es t imulan  la 
t ransferenc ia  de sodio o fluido. E s t a  diferencia en la 
velocidad de t r anspo r t e  ent re  IgG de bovino y porcino 
pone  en d u d a  la opinion general  que sost iene que la 

absorci6n de p ro te lna  en el in tes t ino  de cerdo es en tera-  
men te  no selectiva.  
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Transformation of Pha~e-Resistance in Bacillus 

The occurrence of t r ans fo rma t ion  has now been con- 
f i rmed in d i f ferent  bacter ia l  species. A wide range of 
bacter ia l  charac te rs  are t ransformable1.  

There  are as ye t  no repor t s  of t r ans fo rma t ion  of phage-  
resistance,  b u t  the  p r e s e n t  inves t iga t ions  show how 
t r ans fo rma t ion  of phage-res is tance  can occur. 

Fo r  t r an s fo rm a t ion  the  rec ip ient  s t ra in  Bacillus sub- 
tilis 168 M t r y -  phs  (SPO-1 phage  sensitive) was used. 
Phage - re s i s t an t  spon taneous  m u t a n t  was isolated f rom 
the  hos t  bac te r ia  and  des igna ted  168 M t r y -  phr .  The 
m u t a t i o n  ra tes  was 8.32 • 10-~ calculated to LURIA and  
DELBROCK3. Three  bacter ia l  s t ra ins  were used as donors  
of t r ans fo rming  DNA. One of t h e m  was B. subtilis Mar- 
burg. The o ther  2 p ro to t roph ic  bacter ia l  s t ra ins  168 M 
try+ phs  and  168 M t ry  + p h r  were ob ta ined  b y  t rans-  
fo rmat ion  of 168 M t r y -  phs  and  168 M t r y -  ph r  sponta-  
neous m u t a n t  using D N A  of B. subtilis Marburg.  

The p repa ra t ion  of op t ima l  c o m p e t e n t  cells and the  
t r an s fo rma t ion  procedure  were previous ly  descr ibed in 
detai l  3. 

To show t h a t  t he  phage- res i s tance  t r an s fo rma t i o n  is 
connec ted  wi th  the  D N A  isolated f rom phage- res i s t an t  
s train,  the  following expe r imen t  was made.  Compe ten t  
168 M t r y -  phs  cells were used in t he  t r an s fo rma t i o n  
exper iment .  Three  kinds of DNAs were used wi th  a f inal  
concen t ra t ion  of abou t  2 ~zg/ml. The bac te r i a l -DNA 
mix tu res  were  shaken  for 30 min  in t he  w a t e r - b a t h  a t  
37~ and  0 . 2 m l  were then  measured  in to  3 100ml  
E r l enmeye r  flasks f i t ted  wi th  side arms in which  were 
10 ml  MG liquid media  s conta in ing  0.1% casein hydro-  
lysate.  The incuba t ion  was cont inued  till  the  suspensions  
reached  0.3 opt ical  dens i ty  values  (9-10 h). The try+ phs  

The number of try + phs and try + phr transformants/ml and the 
frequency of try + phr cells after transformation, using different 
kinds of DNA 

DNA from 
168 M 168 M B. subtilis 
try + phr try + phs Marburg 

try + phs 1.23 x 10 s 8.03 • l0 T 1.03 x 108 
try + phr 9.20 • 105 2.38 • 103 1.27 x 108 

Frequency of 7.50 • 10 -8 2.96 • 10 -5 1.23 • 10 -s 
try + phr 

subtilis 

t r a n s f o r m a n t s  were selected on MG agar  3. The phage-  
res i s tan t  t r a n s f o r m a n t s  were selected as t ry+ p h r  cells 
using SPO-1 phage  as a selective agent  pe rmi t t i ng  the  
de tec t ion  of t he  phage- res i s t an t  t r an s fo rman t s  p resen t  
in the  popula t ion .  The resul ts  are seen in the  Table.  

I t  is seen t h a t  the  f requency  of the  phage- res i s t an t  
cells is 7 . 5 •  -a in the  case of the  bac te r ia l -DNA 
mix tu re  conta in ing  D N A  isolated f rom the  phage-  
res i s tan t  s t rain.  In  the  o ther  2 cases, where  the  donor  
s t ra ins  were sensit ive,  the  frequencies  of the  phage-  
res i s tan t  cells are very  low. The n u m b e r  of phage- res i s tan t  
ceils in these  cases was near ly  the  same as the  n u m b e r  of 
spon taneous  phage- res i s t an t  m u t a n t s  among  the  168 M 
t r y -  phs  ceils. 

The curve of compe tence  was de t e rmined  by  the  n u m b e r  
of t ry  + phs  and  try+ ph r  t r ans fo rman t s .  In  b o t h  cases 
the  beginnings  and  the  peaks  of compe tence  occur near ly  
a t  the  same t ime,  bu t  do no t  run  parallel  wi th  each other.  

T rans fo rma t ion  procedure  was carried out  using dif- 
ferent  concen t ra t ions  of DNA prepared  f rom 168 M try+ 
ph r  bacter ia l  strain.  The n u m b e r  of t ry+ phs t ransfor -  
m a n t s  gave a s t ra igh t  line in the  coordinate ,  b u t  t he  
curve of the  n u m b e r  of t ry+ ph r  t r ans fo rman t s  did no t  
run  parallel  w i th  it. I t  seems t h a t  the  try+ and  ph r  
markers  are no t  l inked. 

The n u m b e r  of t ry+ phs  t r a n s f o r m a n t s  rose quickly 
to a h igh level dur ing t r ans fo rma t ion  and the  pheno typ i c  
lag was  a b o u t  5 h. The try+ ph r  t r ans fo rman t s  appeared  
only af ter  6 h 30 min  incubat ion .  

The f requency  of t r a n s f o r m a t i o n  for t ry+ phr  marker  
compared  to  t ry+ phs  marker  was abou t  0.12-0.032% 4. 

Zusammenfassung. Mit Hilfe von  ex t rah ie r te r  D N S  
wurde  der  genet ische  <,Marker,> der  Phagenres i s tenz  auf 
phagensens ib le  Bakte r ien  t iber t ragen.  
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