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Mames t r a  brassicae wurde  berei ts  1970 von  Aplin  und  
Birch~ un te r such t .  Sic f anden  nur  eine n ich t  n~ther 
ident i f iz ier te  Ve rb indung  v o m  Molekulargewicht  166, 
die j edoch  bei unseren  U n t e r s u c h u n g e n  n ich t  auf t ra t .  
Bei Mames t r a  persicar iae f anden  wir  neben  den berei ts  
angegebenen  Verb indungen  1 und  4 5 noch Pheny l -  
ace ta ldehyd  (3) und  Spuren  Benzyla lkohol  (2). 
Das G a s c h r o m a t o g r a m m  der  Duf t s to f fe  v0n Polia  t inc ta ,  

dessen Z u s ammen s e t zu n g  dem der  be iden  Mames t ra -  
Ar t en  Ahnelt, un t e r sche ide t  sieh von  dem aller anderen  
u n t e r s u c h t e n  Tieren charak te r i s t i sch  durch  das  Vor- 
handense in  des Signals der  sp~Lter e luier ten Verb indung  
mi t  Molekulargewicht  164. Dieser Subs tanz ,  die m6gli- 
cherweise te rpenoide  S t ru k t u r  besi tzt ,  muss  der  bli i ten- 
art ige Geruch der  Duf tp inse l  von  Polia  t inc ta  zuge- 
schr ieben werden.  
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Summary. The ra te  of s is ter  ch roma t id  exchanges  (SCE) unde r  ident ical  expe r imen ta l  condi t ions  is the  same in var ious  
m a m m a l i a n  species i r respect ive  of the i r  diploid ch romosome  numbers .  

Visual izat ion of sister ch roma t id  exchanges  (SCE) by  
b romodeoxyur id ine  (BrdU) t r e a t m e n t  and  Hoechs t  33258 
f luorescence a has  been  a wel l -es tabl ished procedure .  Modi- 
f icat ions of t he  procedure  for Giemsa s ta in ing *-6 have  
made  i t  conven ien t  to examine  SCE wi th  l ight  micros-  
copy. Inves t iga to r s  have  used 3 principle cell mater ia l s  
for the  SCE analyses  : h u m a n  (2n = 46), Chinese h a m s t e r  
(2n = 22) and  the  Ind ian  m u n t j a c  (2n = 6,7). I t  appears  
t h a t  under  similar  expe r imen ta l  condi t ions  the  ra te  of 
SCE per  m e t a p h a s e  was similar  even  t hough  the  diploid 
n u m b e r s  are qui te  d i f ferent  ~. 
We conduced  a series of expe r imen t s  using m a m m a l i a n  
cells w i th  diploid number s  ranging  f rom 7 to 70. All cul- 
tu res  were t r e a t ed  wi th  B r d U  (10 vg/ml) for 2 cell cycles 
in the  da rk  a t  37 ~ The cells were ha rves t ed  af ter  a 1-h 
colcemid (0.05 [xg/ml) and the  usual  hypo ton ic  solut ion 
t r e a t m e n t s .  Air-dr ied p repa ra t ions  were  t r ea t ed  for SCE 
by  e i ther  the  procedure  of Korenbe rg  and  Freed lender  or 

P a t h a k  et  a l ) ,  6. The figures 1 and  2 show sister  ch roma t id  
exchanges  in Ind ian  m u n t j a c  (2n = 7c~) and caribou 
(2n = 70) m e t a p h a s e  plates ,  respect ively .  

Frequency of sister chromatid exchanges (SCE) in cultured fibro- 
blasts of various mammalian species after 2 rounds of BrdU repli- 
cation 

Species 2N Range No. of Average Ref- 
of SCE cells SCE/cell erences 

Muntiacus muntjac 
(Indian muntjac) 76 5-15 25 8.8 * 
Microtus montanus 
(Montane vole) 22 5-12 25 7.9 * 
Cricetulus griseus 
(Chinese hamster) 22 5-13 25 8.6 "34,17 
Fells nigripes 
(Black-footed eat) 38 5-15 25 9.4 * 
Mus museutus 
(Swiss mouse) 40 6-17 25 9.8 ,18 
Homo sapiens 
(human) 46 - 25 9.3 19--22 

- 20 8.1 
- 90 4.2 
- 50 6.5 

Bos taurus 
(cattle) 60 5-14 25 7.8 * 
Rangifer tarandus 
(caribou) 70 7-13 25 9.2 * 

* This paper. 

Figures 1 and 2. Trypsin-treated metaphase spreads showing sister 
ehromatid exchanges after two rounds of BrdU labelling. Fig. 1. 
Metaphase plate of a male Indian muntjae (2n = 7). Fig. 2. Partial 
metaphase plate of a male caribou (2n ~ 70). • 1200. 
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The table  shows t h a t  the  average  SCE value per  cell was 
ex t remely  similar  regardless  of the  diploid number .  I t  has  
been  known t h a t  the  nuclear  D N A  con t en t  of m a m m a l i a n  
ceils is ve ry  similar  s. By  measur ing  the  to ta l  area of 
m e t a p h a s e  ch romosomes  of 8 m a m m a l i a n  species (dip- 
loid n u m b e r  f rom 18 to 78), Ohno et  a12, found  similar  
values  in all of these.  Some of the  species s tudied (man, 
cat t le ,  mouse,  cat) are the  same used in the  p resen t  s tudy .  
Thus  chromosomes  mere ly  represen t  packages  of a given 
a m o u n t  of genet ic  mater ia l ,  i.e., lower diploid n u m b e r  
means  larger packages  and  higher  diploid n u m b e r  means  
smaller  packages.  In  mos t  m a m m a l i a n  karyo types ,  t he  
var iab i l i ty  in the  a m o u n t  of he t e roch roma t in  is no t  ex- 
pec ted  to s ignif icant ly  a l ter  th is  conclusion.  
Our d a t a  suggest  t h a t  t he  ra te  of SCE unde r  ident ical  
expe r imen ta l  condi t ions  (same concen t ra t ion  of B r d U ;  
comple te  darkness)  is pe rhaps  de t e rmined  by  the  genomic 
size, especial ly the  a m o u n t  of euchromat in .  I t  has  been  
found  by  several  inves t iga tors  10, it t h a t  cons t i tu t ive  he t -  
e rochromat in  has  lower frequencies  of SCE per  uni t  chro-  
mosome when  compared  to t h a t  of euchromat in .  Thus  i t  
is possible t h a t  the  species wi th  a h igh a m o u n t  of he tero-  
ch roma t in  maY show a lower SCE ra te  re la t ive  to the  
genome size, b u t  such cases are no t  ve ry  f requent .  
Ve ry  recentIy,  a t t e m p t s  to  induce SCE in cells in vivo 
have  been successful.  In teres t ingly ,  t he  SCE ra te  of cells 
in vivo has  been general ly  lower t h a n  t h a t  of cells in cul- 
ture.  For  example ,  Allen and  L a t t  12 repor ted  an average 
of less t h a n  2 (1.81) SCE per  spermatogonia l  me taphase  

of the  mouse  and Vogel and 13auknecht 13, a b o u t  4 SCE 
per  cell. Schneider  e t  al. 14 repor ted  4.1 SCE per  cell in 
mouse  and abou t  7 in ra t  and Pera  and  Mat t ias  ~5 found 
1 SCE per  m e t a p h a s e  p la te  in Microtus  agrestis.  The 
lowest  SCE ra te  (0.75 per  m e t a p h a s e  plate) was r epor ted  
by  Bloom and  Hsu TM in chicken embryos .  This d i sc repancy  
in SCE ra te  be tween  the  in v ivo  and the  in v i t ro  sys tems  
m a y  be due to a n u m b e r  of factors  (lack of l ight  exposure,  
rapid  debromin iza t ion  of BrdU,  etc.). 
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Summary. In  the  colonial ascidian, Botryl lus  schlosseri, 2 loci control l ing colour p o l y m o r p h i s m  are closely linked. 
They  rep resen t  t h e  nucleus  of the  f i rs t  l inkage group of th is  species. Reco mb i n a t i o n  occurs in b o t h  male  and  female 
gametogenesis .  

Several  Mendel ian loci are known  to contro l  colour poly-  
morph i sm  in Botryl lus  schlosseri2, 8. 4 of them,  which  
were s tudied  in more  detai l  4 and des igna ted  as A, B, B1, R, 
are responsible  for the  presence  of the  double  in te rs iphonal  
b a n d  of nephrocy te s  (B), and of the  orange (A, 'Arancio ' ) ,  
blue (B1), or reddish  (R) p igmen t s  con ta ined  in d i f ferent  
t ypes  of blood ceils. The allele for presence  domina te s  
over  the  allele for absence a t  all these  loci, excep t  B1. 
Locus A has p roved  to be i n d e p e n d e n t  of 13, B1, R;  locus 
B1 is i n d e p e n d e n t  of A, B and  R. The p resen t  r epor t  
concerns  the  l inkage be tween  B and IR. 
Materials and methods. A colony of B. schlosseri consists  
of a clone of zooids belonging to 3 sequent ia l  blas togenic  
generat ions ,  the  adul t s  and  2 genera t ions  of buds.  A 
weekly change  of genera t ion  takes  place a t  a t e m p e r a t u r e  
of 18~ involving:  resorp t ion  of the  adults ,  m a t u r a t i o n  
of t he  buds  of t he  older  genera t ion  and  ini t ia t ion of a 
new generat ion.  The zooids are in te rconnec ted  by  a vas-  
cular ne twork  runn ing  in the  c o m m o n  tunic.  In  so far 
these  connec t ions  are main ta ined ,  the  zooids of each 
genera t ion  keep a t  the same deve lopmen ta l  and  sexual  
s tages and do, therefore ,  behave  as a single individual .  
Self-fert i l izat ion wi th in  such a clone is p r even t ed  by  
p r o t o g y n y 3 , 5 : 1  colony crossed wi th  ano the r  colony a t  

a d i f ferent  sexual  s tage acts  as female and  t h e n  male in 
sequence.  The embryonic  d e v e l o p m e n t  takes  place inside 
the  ma te rna l  body ;  f ree-swimming larvae are released 
s l ight ly  before regression of t h e  pa ren ta l  zooids. 

Linkage between the pigmentation loci B and R in Botryllus schlos- 
seri. Offspring derived from double backerosses (BbRr • bbrr) 

Cross Offspring phenotypes Z~B Z2R Z~B-R d.f. 
No. BR Br bR br total 

1 1 41 41 2 85 0.0 0.0 73.4 1 
2 0 21 32 1 54 2.7 1.8 50.1 1 
3 2 20 31 0 53 1.5 3.2 45.3 1 
4 0 29 23 0 52 0.7 0.7 52.0 1 
5 0 21 23 0 44 0.1 0.1 z~4.0 1 
6 0 11 10 0 21 0.0 0.0 21.0 1 

Total 
series 3 143 160 3 309 0.9 0.9 285.5 1 
All families " 5.0 5.8 285.8 6 

Heterogeneity 4.1 4.9 0.3 5 


