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Excretion of cystine and the dibasic amino acids by the 2 daughters 
of a Type I - I I I  cystine stone former 

Source mg/day 

Sample Cystine Lysine Argi- Orni- Homo- 
nine thine cysteine 

Cysteine 

c. 1st 8 37 2.9 1.5 3.3 
2nd 13 62 3.4 2.5 

E. 1st 15 73 3.5 2.9 3.9 
2nd 13 47 4.4 2.1 

Normal, up to 37 28 4.0 2.0 2.3 

t h e  famil ies  of record  were recognized as ' doub le  he te ro-  
zygotes '  t h r o u g h  t he  d i f fe ren t  excre t ion  p a t t e r n s  of cys t ine  
a n d  t he  d ibas ic  a m i n o  acids by  2 or more  p r e s u m e d  car-  
r iers  in  each  pedigree,  e i the r  b y  t h e  2 p a r e n t s  or b y  2 or 
more  ch i ld ren  of t h e  s tone  formers.  The  ' doub le  he te ro-  
zygotes '  r e sembled  homozygo te s  c l inical ly  a n d  b iochemi-  
cal ly  a n d  were no t  d i s t i ngu i shed  w i t h o u t  t he  f ami ly  
s tudies .  

Our  ana lys i s  of amino  acid exc re t ion  ra t e s  in 2 ch i ld ren  
of a Type  I - I I I  ' d o u b l y  he t e rozygous '  s tone  fo rmer  3 adds  
more  d a t a  to  the  ev idence  for a l le l ism in c y s t i n u r i a  a n d  
b r o a d e n s  t h e  i n t e r p r e t a t i o n  of t he  car r ie r  s t a t e  in  t h e  
Type  I I I  form.  

Materials and methods. U r i n e  f rom t h e  2 ch i ld ren  of a 
Type  I - I I I  s tone  former,  b o t h  h e a l t h y  daughte r s ,  aged 
4 (C) and  7 years  (E) w h e n  f i rs t  sampled ,  was  col lected 
for 24 h w i t h  HC1 p r e s e r v a t i v e  and  was assayed  for a m i n o  
acids b y  n i t rop russ ide  reactiol~ L p a p e r  c h r o m a t o -  
g r a p h y  s, 9, a n d  ion exchange  c h r o m a t o g r a p h y  in  a Beck-  
m a n  120C ana lyze r  1~ The  dai ly  excre t ion  ra t e s  of cys t ine  
a n d  t h e  d ibas ic  amino  acids were ca lcu la ted  f rom the  
c o l u m n  c h r o m a t o g r a p h s  a n d  were c o m p a r e d  w i t h  pub -  
l i shed va lues  1i a n d  w i t h  r a t e s  f rom 9 ch i ld ren  of l a b o r a t o r y  
personnel ,  aged 3 to  13 years .  The  m i x e d  disulf ide of 
cys t e ine -homocys t e ine  was ident i f ied  in assays  in wh ich  
t he  buf fe r  change  in t he  59 cm co lumn  of t h e  ana lyze r  
was p o s t p o n e d  un t i l  340 m i n  t2. Second samples  were 
o b t a i n e d  f rom t h e  girls 2 years  l a te r  a n d  were assayed  
by  s imi la r  procedures .  

Results. Pos i t ive  n i t rop rus s ide -cyan ide  reac t ions  a n d  
p a p e r  c h r o m a t o g r a p h y  sugges ted  t h a t  t h e  f i rs t  samples  
of u r ine  f rom b o t h  girls c o n t a i n e d  excessive concen t r a -  
t ions  of cystille.  The  da i ly  excre t ion  ra t e s  of cyst ine ,  
however ,  were w i t h i n  n o r m a l  ranges.  T he  excre t ion  ra t e s  
of lysine and  of t he  mixed  disulfide,  cys te ine -homocys te ine ,  
a t  t h e  f i rs t  sampl ing ,  were g rea te r  t h a n  no rma l .  Those  of 
o r n i t h i n e  a n d  a rg in ine  b y  t h e  older  girl  were in t he  ' h igh  
n o r m a l '  r anges  (Table).  Me th ion ine  sulfoxide excre t ion  
b y  b o t h  was normal .  

The  ra t e s  of cys t ine  excre t ion  b y  t he  girls w h e n  t h e y  
were 2 years  older  were aga in  normal .  Lys ine  exc re t ion  
ra tes  were st i l l  g rea te r  t h a n  no rma l ,  however ,  and  those  
of o r n i t h i n e  a n d  a rg in ine  were in t h e  ' h igh  n o r m a l '  r anges  
for b o t h  (Table).  

Discussion. The  offspr ing of e i the r  homozygous  or 
' doub ly  he t e rozygous '  cys t ine  s tone  formers  are he te ro-  
zygotes,  if t h e  o the r  p a r e n t  is no rmal .  T h e y  m a y  or m a y  
no t  express  t he  gene defect  b iochemica l ly ,  d e p e n d i n g  
upon  t h e  fo rm of c y s t i n u r i a  of the  af fec ted  pa ren t .  I f  t h e  
genes for t he  3 k n o w n  disease fo rms  are alleles 2, t he  bio-  
chemica l  charac te r i s t i c s  of one or a n o t h e r  form should  
be  found  in t he  i n d i v i d u a l  offspring,  n o t  those  of 2 fo rms  
combined .  The  2 d a u g h t e r s  of t h e  Type  I - I I I  s tone  
former,  a ' doub le  he te rozygo te ' ,  shou ld  excrete ,  accord-  
ingly,  e i the r  n o r m a l  a m o u n t s  of t he  a m i n o  acids, as do 
Type  I carr iers  (and t h e i r  g r a n d m o t h e r ) ,  or s l igh t  excesses 
of cys t ine  and  t h e  d ibas ic  a m i n o  acids, as do Type  I I I  
carr iers  (and t h e i r  g r and fa the r ) .  

W e  consider  b o t h  girls he t e rozygo tes  of t he  Type  I I I  
fo rm of cys t inur ia ,  as t h e y  excre te  excesses of lys ine  and  
of t h e  mixed  disulf ide  a n d  ' h igh  n o r m a l '  a m o u n t s  of 
o r n i t h i n e  a n d  arginine .  Excess ive  exc re t ion  of cys t ine  
is n o t  a s ine q u a  non,  appa ren t l y ,  of Type  I I I  carriers,  as  
several ,  exc re t ing  excesses of lys ine  only, h a v e  been  
descr ibed  in ' i ncomple t e ly  recess ive '  famil ies  or in  t hose  
w i t h  Type  I I I  c y s t i n u r i a  8,13,14 

Rdsumd. L ' a n a l y s e  des acides amin6s  de la cys t inu r i e  
du  t y p e  I - I I I  dans  l ' u r ine  de deux  en fan t s  d ' u n  h6t6ro-  
zygote  double  a r6v6t6 qne  les q u a n t i t 6  d ' ac ides  amin6s  
d ibas iques  excr6t6es ell 24 h son t  celles qu i  f u r e n t  t rouv6es  
chez les h6 t6rozygotes  de la cys t inu r i e  du  t y p e  I I I .  Les 
donn6es  exp6r imen ta l e s  s ' a c c o r d e n t  sur  ce p o i n t  que  les 
t ypes  b i o c h i m i q u e m e n t  h6t6rog&nes de la  cys t inur i e  son t  
r~gl6s p a r  des alleles. 
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Repl i ca t ion  of In tranuc leo lar  D N A  in S m i t t i a  (Diptera ,  C h i r o n o m i d a e )  

One of t he  m a j o r  func t ions  of nucleolus  is t he  p roduc-  
t i on  of r i b o s o m a l  R N A  a n d  t h e  genes wh ich  code for 
t h i s  class of R N A  are  local ized in or nea r  t h e  nuc leo la r  
organizer  in  Drosophila 1 a n d  Xenopus 2. I n  a n i m a l  a n d  
p l a n t  cells, i t  h a s  been  k n o w n  for a long t i m e  t h a t  the  
organizer  is t h e  specific si te  of f o r m a t i o n  of t he  nucleolus  
b u t  va r ious  aspects ,  s t r u c t u r a l  a n d  func t iona l ,  of t h e  
nuc leo lus-organizer  c h r o m a t i n  complex  st i l l  r e m a i n  to  be  

e lucidated .  I n  r ecen t  years  i t  has  come to  be  wide ly  
recognized t h a t  t he  c h r o m a t i n  of t he  organizer  m a y  
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ex is t  no t  on ly  a r o u n d  t he  nucleolus  as per inucleolar ,  
a ssoc ia ted  c h r o m a t i n  b u t  also w i t h i n  t h e  nuc leo la r  b o d y  
as  i n t r a n u c l e o l a r  c h r o m a t i n .  The  occur rence  of in t r a -  
nuc leo la r  D N A  has  been  c o n v i n c i n g l y  d e m o n s t r a t e d  in 
va r ious  v e r t e b r a t e  cells (see BERNHARD and  GRANBOU- 
LAIq 3) a n d  in t he  po ly t en ic  nucle i  of severa l  d i p t e r a n s  4-s. 
A sugges t ion  ha s  also been  m a d e  t h a t  in  t h e  c h i r o n o m i d  
Smit t ia ,  t h e  nuc leo la r  o rganizer  m a y  be  divis ible  on  t h e  
basis  of morpho log i ca l  as well  as func t iona l  c r i t e r ia  i n to  
a n  i n t e r n a l  a n d  a n  e x t e r n a l  organizer  9. The  p r e sen t  no te  
is on  t h e  r ep l i ca t ive  b e h a v i o u r  of t he  i n t r anuc l eo l a r  D N A  
in  t he  s ame  m a t e r i a l  a n d  t he  obse rva t i ons  bea r  on  t h e  
f u n c t i o n a l  r e l a t i onsh ip  b e t w e e n  t h i s  D N A  and  t h a t  of 
t h e  nuc leo la r  o rganizer  b a n d  s i t u a t e d  on  t he  po ly ten ic  
ch romosome .  The  organizer  in  Smi t t ia  is in  c h r o m o s o m e  I I  
a n d  t h e  c o m p o u n d  b a n d  wh ich  ex t ends  to  a b o u t  2 v m  10 
passes  t h r o u g h  t h e  n u c l e o l u s l l  

Mater ia l  and ~nethods. The  sa l iva ry  g lands  of ac t ive ly  
growing,  p r e m e t a m o r p h i c  l a rvae  were dissected ou t  a n d  
i n c u b a t e d  in  v i t ro  a t  r o o m  t e m p e r a t u r e  for 30 m i n  in 
t i ssue  cu l tu re  m e d i u m  199 (Glaxo) c o n t a i n i n g  50 ~zCi/ml 
of t h y m i d i n e - m e t h y l - 3 H  (4.24 C i / m M ;  R a d i o c h e m i c a l  
Centre ,  A m e r s h a m ) .  The  g l a n d s  were t h e n  f ixed in 5% 
t r i ch lo roace t i c  acid, s q u a s h e d  in 45% acet ic  acid a n d  
a u t o r a d i o g r a p h s  m a d e  w i t h  K o d a k  AR-10  s t r i pp ing  film. 
T h e  p r e p a r a t i o n s  were exposed  for 13-18 days  a t  4~ 
deve loped  for  3 m i n  a t  20~ in K o d a k  D19-b,  f ixed in 
J o h n s o n ' s  acid h a r d e n i n g  fixer,  w a s h e d  in w a t e r  a n d  
s t a i n e d  w i t h  m e t h y l  g reen-pyron in .  

Results.  The  4 t ypes  of nuc lea r  l abe l l ing  t h a t  h a v e  
b e e n  obse rved  are t h e  fol lowing : 1. Chromosomes  label led  
t h r o u g h o u t  t h e i r  l e n g t h  inc lud ing  t he  organizer  b a n d  a n d  
t h e  nucleolus  (N ~ also label led  (Figure l).  2. Chromo-  
somes  well  labe l led  as a b o v e  b u t  t he  nucleolus  (N ~ n o t  
l abe l led  (Figure  2) - t h e  few gra ins  on  t he  nucleolus  
close to t h e  o rgan ize r  b a n d  m a y  be  due  to  sho r t  projec-  

t ions  f rom t h e  organizer  t h a t  are  k n o w n  5 to  p e n e t r a t e  
t h e  nncleolus  or m a y  be  due  to cross-fire f rom t h e  well  
label led  organizer  proper .  3. Chromosomes  l igh t ly  a n d  
d i scon t inuous ly  label led  a n d  a l t h o u g h  t h e  organizer  b a n d  
is labelled,  t h e  nucleolus  (N ~ is n o t  (Figure 3). 4. Un-  
label led  ch romosomes  w i t h  label led  nucleolus  (N ~ (Figures 
4 an d  5) - t h e  s i lver  gra ins  over  t h e  nucleol i  are  d i s t r i b u t e d  
more  or iess un i formly .  

T h e  re la t ive  f r equency  of t h e  d i f fe ren t  t ypes  of labe l l ing  
descr ibed above  h a s  n o t  been  e s t ima ted ,  b u t  i n s t ances  
of nuc leo la r  l abe l l ing  as in  F igures  1, 4 a n d  5 are n o t  
v e r y  co mmo n .  A n  inspec t ion  of our  p r e p a r a t i o n s  shows 
t h a t  all t h e  ch ro mo s o mes  of a g iven  nuc leus  d i sp lay  t h e  
same  p a t t e r n  of l abe l l ing  an d  gra in  dens i ty .  F u r t h e r ,  i t  

Fig. 2. Autoradiograph showing unlabelled nucleolus (N~ but 
continuously labelled chromosomes. 

Fig. 1. Autoradiograph of a squashed nucleus that had incorporated 
3H-thymidine. The chromosomes are labelled throughout their 
length and the nueleolus (N~ is also labelled. The arrow points to 
the location of the organizer band. 
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m a y  be no ted  t h a t  in the  repl ica t ing  nuclei shown in 
Figures  1-3, the  organizer  b a n d  is a lways labelled 
a l though  the  in tens i ty  of labell ing varies,  as would be 
expected ,  depend ing  on the  phase  of repl icat ion at  t he  
site. Bu t  w h a t  is of par t icu lar  in te res t  is the  f inding 
t h a t  there  is no correla t ion be tween  the  p a t t e r n s  of 

ch romosomal  labell ing including the  organizer  b a n d  and  
the  labell ing of t he  in t ranucleolar  DNA.  

Discussion. Cont inuous  and  d iscont inuous  p a t t e r n s  of 
ch romosomal  D N A  synthes i s  have  been  previously  re- 
po r t ed  in tile poly tenic  chromosomes  of several  d ip te rans  
af ter  shor t  pulses of t r i t i a t ed  thymid ine .  These p a t t e r n s  
are bel ieved to  represen t  d i f fe rent  phases  in t he  normal  
repl ica t ion  of ch romosomal  D N A  12-15. In  Drosophila 
melanogaster nucleolar  D N A  labell ing was ini t ia l ly 
t h o u g h t  to be associa ted wi th  dense and cont inuous  
ch romosomal  labell ing b u t  th is  corre la t ion was no t  found 
to be val id  in interspecif ic  hybr ids  4. More recent ly ,  also 
in D. melanogaster, t i le dens i ty  of in t ranucleolar  D N A  
label was shown s to be re la ted  to tile dens i ty  of chromo-  
somal  label, bu t  the re  seemed to  be no s t r ic t  correla t ion 
be tween  the  f requency of in t ranucleolar  D N A  labell ing 
and  any  par t icu lar  p a t t e r n  of ch romosomal  labelling. 
In  Smittia, in t ranuc leo la r  D N A  repl icat ion appears  to  
be in f requen t  since in our expe r imen t s  mos t  nucleoli  
were unlabel led as in Figures  2 and  3. Our observa t ions  
also indica te  t h a t  t he  synthes is  of in t ranucleolar  DNA, 
when  i t  occurs, is unre la ted  to D N A  repl icat ion in the  
chromosomes .  Figures  4 and 5 fu r ther  reveal  t h a t  in t ra-  
nucleolar  D N A  synthes is  m a y  also occur a t  a t ime  when  
the  res t  of ti le genomes inc luding the  organizer  region is 
inact ive  in th is  respect .  Such a f inding has no t  so far  
been  repor ted  in Drosophila s and it recalls to m i n d  the  
di f ferent ia l  synthes is  of r ibosomal  D N A  dur ing p a c h y t e n e  
s tage in t he  oocytes  of the  toad  Xenopus le. This does no t  

Fig. 3. In this preparation the chromosomes show discontinuous 
labelling. The organizer band (arrow) is labelled but the nucleolus 
(N~ is unlabelled. 

Fig. 4. In this nucleus of the salivary gland, incubated in 3H- 
thymidille, the only labelled entity is the nucleolus (N~ 

Fig. 5. Another example of nucleolar (N~ labelling when all the 
chromosomes are free of label. 
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m e a n  t h a t  t he  p h e n o m e n o n  of r i bosoma l  gene ampl i f ica-  
t i on  is necessar i ly  i nvo lved  in t he  p r e s en t  mate r ia l .  The  
above  m e n t i o n e d  f ind ings  in Smittia m a y  be  i n t e r p r e t e d  
s i m p l y  as i nd i ca t i ng  t h a t  t he  i n t r a n u c l e o l a r  D N A  con- 
s t i t u t e s  un i t s  of r ep l i ca t ion  wh ich  are  a u t o n o m o u s  of 
t he  ch romosomes  and  b e h a v e  qu i t e  a s y n c h r o n o u s l y  w i t h  
t he  c h r o m o s o m a l  cycles bf dup l i ca t ion .  A n  ampl i f i ca t ion  
of t he  r i bosoma l  D N A  w i t h i n  t h e  nucleolus  cannot ,  how- 
ever, be  ru led  ou t  in such  cases since, in  a r ecen t  molecu la r  
h y b r i d i z a t i o n  s t u d y  a t  t he  c h r o m o s o m e  level  ~7 in D. hydei, 
r i b o s o m a l  R N A  was seen to  hybr id i ze  specif ical ly a n d  in 
cons iderab le  a m o u n t s  w i t h  t he  D N A  w i t h i n  t he  nucleolus  
a n d  no t  a t  all  w i t h  t he  D N A  of a n y  b a n d  in t he  ch romo-  
somes. This  p r o b l e m  r e m a i n s  to  be  t e s t ed  b iochemica l ly  
in  d i p t e r a n  m a t e r i a l  keep ing  in m i n d  t he  possible  var ia -  
b i l i t y  of t he  genome  f rac t ion  se t  a p a r t  for r i bosomal  
R N A  in t h e  d ip lo id  ceil Is a n d  also t h e  repress ion  of 
r ep l i ca t ion  of ce r t a in  c h r o m o s o m e  segmen t s  of diploid 
t i ssue  d u r i n g  d e v e l o p m e n t  of po ly t en ic  nuclei  ~9,,~0 

Riassunto. Ghiando le  sa l ivar i  di  l a r v e  di  Smittia (Chi- 
ronomidae)  sono s t a t e  i n c u b a t e  in  v i t ro  in  p resenza  di 
t i m i d i n a  t r i t i a t a .  Le moda l i t~  di m a r c a t u r a  dei cromo-  
somi  e dei nucleol i  d i m o s t r a n o  che in ques to  ma te r i a l e  

n o n  esiste corre lazione t r a  f r equenza  di m a r c a t n r a  del 
D N A  in t r anuc leo la re  e moda l i t~  o in t ens i tk  di m a r c a t u r a  
del D N A  cromosomico.  I n  pa r t i co la re  sono s taff  r iscon-  
t r a t i  casi  in  cui il D N A  in t r anuc l eo l a r e  a p p a r e  m a r c a t o  
m e n t r e  il D N A  cromosomico  n o n  & in fase di repl icazione.  
I r i su l t a t i  o t t e n u t i  s e m b r a n o  ind ica re  che il D N A  in t ra -  
nucleotare  in  Smittia s i s  cos t i tu i to  d a  u n a  o pifi u n i t g  di 
rep l icaz ione  au tonome .  
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Indefinite in vivo Life Span of Serially Isografted 

W h e t h e r  m a m m a r y  p a r e n c h y m a l  t i ssue  m a y  su rv ive  
in v ivo  indef in i t e ly  or no t  if e n v i r o n m e n t a l  cond i t ions  
are  f a v o u r a b l e  ~ is con t rover s i a l  8. M a m m a r y  gra f t s  f rom 
a qu iescen t  g land  of a 734-day-old v i rg in  f emale  mouse  
r egene ra t ed  n o r m a l  looking  g lands  and  secre ted mi lk  
fol lowing p a r t u r i t i o n  in hos t  mice 4. T he  qu iescen t  s t a t u s  
of m a m m a r y  g l ands  of o ld  mice  seems n o t  to  be  due  to  
t he  age ing  of t h e  g lands  themse lves .  M a m m a r y  t i ssues  
of t he  or ig ina l  donor  CBA mouse  were ser ial ly  i sograf fed  
b y  H o s m ~ o ' s  q u a n t i t a t i v e  t r a n s p l a n t a t i o n  t e c h n i q u e  5, 
a n d  t he  longes t  in  v ivo  life span  of g ra f t ed  m a m m a r y  
t issues  obse rved  was 1379 days  =, wh ich  is m u c h  longer  
t h a n  t he  life span  of a mouse.  F r o m  these  results ,  we 
p o s t u l a t e d  in 1967 t h a t  t he  c a p a b i l i t y  of m a m m a r y  pa ren -  
c h y m a l  t i ssue  to  su rv ive  in v ivo  is indef in i t e  if t he  favour -  
able  e n v i r o n m e n t a l  cond i t ions  were  renewed.  I n  1968, 
DANrEL e t  al. 3 m a d e  a c o n t r a d i c t o r y  r e p o r t  t h a t  t h e  
m a x i m a l  t i m e  t h a t  a n y  n o r m a l  m a m m a r y  t r a n s p l a n t  
series could be  car r ied  was 24 m o n t h s ,  which  is a pe r iod  
w i t h i n  t he  life span  of a mouse,  a n d  he  conc luded  t h a t  
n o r m a l  m a m m a r y  g lands  h a v e  a l imi t ed  ab i l i ty  to  pro-  
l i t e ra te  in v ivo  even  u n d e r  f avourab l e  condi t ions .  Recent ly ,  
we o b t a i n e d  a d d i t i o n a l  cases wh ich  seem to  s u p p o r t  our  
p rev ious  p o s t u l a t i o n  a n d  would  like to  r e p o r t  these  resu l t s  
in  th i s  c o m m u n i c a t i o n .  

Materials and methods. T he  3 new lines of ser ia l  i sograf ts  
of m a m m a r y  g lands  (des igna ted  as L ines  3, 4, a n d  5) 
were e s t ab l i shed  a n d  t h e  d a t a  o b t a i n e d  f rom t h e m  were 
c o m p a r e d  w i t h  t he  2 l ines p rev ious ly  r epo r t ed  b y  us ~ 
(referred to as Lines  I a n d  2). All t r a n s p l a n t e d  t i ssues  were  
excized f rom the  3rd pa i r  of m a m m a r y  g lands  of t h e  
donor  mice. Fo r  t h e  1st genera t ion ,  0.6 m m  m a m m a r y  
d u c t - s e g m e n t s  were isograffed f rom v i rg in  female  donors  
in to  t h e  4 th  m a m m a r y  gland-free  f a t  pads  ~, ~ of t h e  v i rg in  
female  hos t s  b y  I - IosmNo's  q u a n t i t a t i v e  t r a n s p l a n t a t i o n  
t e c h n i q u e  s. I d e n t i c a l  t e chn iques  were used for t r a n s -  
p l a n t a t i o n  of successful ly  g ra f ted  m a m m a r y  t issues  to  
succeeding genera t ions  f rom t he  p receed ing  one. Serial  
t r a n s p l a n t a t i o n  of t h e  m a m m a r y  t issues  der ived  f rom 
the  or ig inal  donors  were u n d e r t a k e n :  f rom a 135-day-old 

Mouse  M a m m a r y  Gland 1 

CBA mouse  to  ((~ BCB X C~ CBA)F-1  mice  (Line 1), a n d  to  
(9 C B A •  BCB)F-1 mice  (Line 2), f rom a 268-day-old  
C3H mouse  to  (9 C57BL • d ~ C3H)F-1 mice (Line 3) and  to  
(9 C3H • c? C57BL)F-1  mice  (Line 4), a n d  f rom a 206-day-  
old (9 CBA • ~ C57BL)F-1  mouse  to (9 CBA • c~ C57BL)-  
F-1 mice (Line 5). The  i n t e r v a l  b e t w e e n  t h e  serial  t r a n s -  
p t an tak ion  r a n g e d  f rom 34 to  222 days.  Fo l lowing  m a m -  
m a r y  t r a n s p l a n t a t i o n ,  t h e  hos t s  were  n e i t h e r  m a t e d  no r  
g iven  a n y  o the r  t r e a t m e n t .  T h r o u g h o u t  t he  expe r imen t s ,  
all an ima l s  were m a i n t a i n e d  u n d e r  u n i f o r m l y  con t ro l l ed  
e n v i r o n m e n t  a n d  p rov ided  w i t h  P u r i n a  L a b  Chow a n d  
w a t e r  ad  l i b i t um.  The  BCB, C B A ,  C3H, a n d  C57BL mice  
are all pedigreed  inb red  s t r a in s  w h i c h  h a v e  been  ra ised  
b y  s i s t e r - to -b ro the r  m a t i n g  a n d  m a i n t a i n e d  in our  l abora -  
toryS, 9, 

Results. The  inc idence  of successful  t r a n s p l a n t s  a t  each  
t r a n s p l a n t a t i o n  g e n e r a t i o n  in aI1 t h e  5 l ines is s h o w n  in 
the  Figure .  E x c e p t  for  L ine  5, ser ial  t r a n s p l a n t a t i o n  was  
d i s con t inued  a f t e r  v a r y i n g  per iods  of t r a n s p l a n t a t i o n  
i n s t ead  of ca r ry ing  on  indef in i te ly .  The  longes t  per iods  of 
in  v ivo  life span  of t h e  m a m m a r y  g lands  der ived  f rom the  
respec t ive  or ig inal  donors  w i t h i n  t he  e x p e r i m e n t a l  l imi ta -  
t i on  were 1414 days  (6 genera t ions)  in  L ine  1, 1379 days  
(7 genera t ions)  in Line  2, 491 days  (5 genera t ions)  in  
Line  3, 394 days  (3 genera t ions)  in  Line  4, a n d  748 days  
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