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The  vole A .  scherman exitus,  2n = 36 is charac te r i zed  
by" a m o s t  unusua l  sex c h r o m o s o m e  s i tua t ion  as was  
d e t e r m i n e d  b y  au to rad iograph ic  s tudies .  

The  X compr ises  6.80% of (nA + X)  ; i t  is of a complex  
compos i t e  type .  The  func t iona l  p a r t  is d iv ided  in to  2 
regional ly  d iv ided  sections,  t he  shor t  a rm and  t h e  d is ta l  
t h i r d  of t he  long arm.  The  p rox imal  th i rd  of t he  long a r m  
is a p p a r e n t l y  s t ruc tu ra l ly  he te rochromat ic ,  t he  in ter-  
m e d i a t e  t h i r d  is no t  la te  repl icat ing,  it  m a y  be a euchro-  
mat ic  segment ,  r emain ing  so in t he  allocyclic X as well. 

The  Y-ch romosome  is unusua l ly  long (z/n of the  X) ,  
and  comple te ly  s t ruc tu ra l ly  he t e rochromat i c .  Thus,  t he  
male  possesses  more  s t ruc tu ra l  h e t e r o c h r o m a t i n  t h a n  the  
female  sex 12. 

scherman exi tus  (2n = 36) eine ungew6hnl iche  Geschlechts -  
c h r o m o s o m e n s i t u a t i o n  auf, Das  X - C h r o m o s o m  miss t  
6,8% yon  (nA + X) .  Sein funkt ione l le r  Ante i l  ist  zweige- 
teil t ,  d a n e b e n  verf i ig t  es fiber e inen  s t ruk tu re l l  he te ro-  
c h r o ma t i s c h e n  und  einen s te t s  e u c h r o ma t i s c h  b te ibenden  
Anteil ,  Das  Y ist  fiir ein S/iugetier aussergew6hnl ich  gross 
(~/a des X).  
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S t u d i e s  o n  rn R e g i o n  of T 2 - P h a g e  

Considerable  effor ts  have  been  m a d e  over  t he  las t  
decade  and  a half  to  ana lyse  more  incisively the  s t ruc tu re  
and  func t ion  of t he  gene. Many  repor t s l -~  have  appeared  
a b o u t  t he  divis ibi l i ty  of t he  gene and  its subun i t  s t ruc-  
ture,  t hus  demol ish ing  the  concep t  of the  gene be ing  the  
u l t ima te  uni t  of hered i ty .  

By  select ing a su i t ab ly  marked  microorganism as an 
expe r imen ta l  tool in t he  s t u d y  of r ecombina t ion ,  one can 
subd iv ide  the  gene a lmos t  d o w n  to  a single nucleot ide  
pai r  s-4. Whi le  s t u d y i n g  the  in te rna l  s t ruc tu re  of the  gene, 
BENZER was able  to e luc ida te  t he  uni t  of funct ion  of the  
r l i  region of the  T 4 phage  and  has  shown  t h a t  r H m u t a n t s  
of th is  phage  fail in to  2 groups  r i i  A and  rl i  B n-*. 

We  r epor t  here  a s imilar  genet ic  analys is  using m u t a n t s  
falling in  t he  r n region of T2 L (LuRIA, 1945) phage  in 
o rde r  to d e t e r m i n e  to  w h a t  e x t e n t  t he  f indings  concern ing  
func t iona l  un i t  w i th in  t he  r l i  region of T 4 phage  could be 
general ized to  t he  ~vii region of T~ phage.  

The  s t ra ins  used were  E. coli B, E .  coti KlzS and  E. coli 
K1, ($) and  bac t e r i ophage  T 2 L (wild type)  which  were  
o b t a i n e d  f rom the  Microbial  Genet ics  Resea rch  Unit ,  
H a m m e r s m i t h  Hospi ta l ,  L o n d o n  W. 12. 

The  d i f fe ren t  cu l tures  of E.  coil were m a i n t a i n e d  on 
n u t r i e n t  agar  s lan ts ;  phage  s tocks  were  ma in t a ined  in 
3/9 m e d i u m  7 and  s to red  a t  4°C. Chloroform was  added  
to  ac t  as a p reserva t ive .  

T 2 L phages  were  used for t he  isolat ion of 'r' m u t a n t s  
a n d  E.  coti B as a hos t  bac te r ium.  5-Bromouraci l  and  
acr id ine  orange  were  used as mutagens .  

M u t a n t s  in t he  'r' region were isolated by  the  m e t h o d  
Of LITMAN and  PARDEE 7. 5-Bromouraci l  (50 #g/ml)  and  
acr id ine  orange  (4 #g/ml) were used for t he  isolat ion of 
mutan tsS .  The  pe rcen tage  of mutagenes i s  was ca lcula ted  
unde r  s t a n d a r d  condi t ions  for b o t h  the  cases. E a c h  mu-  
t a n t  was isolated f rom a sepa ra te  p laque  and  freed f rom 
c o n t a m i n a t i n g  wild t y p e  par t ic les  by  replat ing.  The 
isolated 'r' m u t a n t s  were fu r the r  d i f fe ren t i a ted  according  
to  BENZER'S scheme  9. Some of t he  r l i  m u t a n t s  had  a 
t e n d e n c y  to  r eve r t  spon t aneous ly  to  wild type,  so only  
s tab le  h+r m u t a n t s  10 were selected for fu r the r  s tudy.  

All T 2 r l i  m u t a n t s  were t e s t ed  in possible pairs for the  
c is t rons  t e s t  as descr ibed  in the  case of T 4 phage  9. The 
r ecombina t i on  t es t  was  carr ied ou t  by  the  m e t h o d  of 

}IERSHEY" and  ROTMAN I1 by  infec t ing  a cul ture  of E. coli B 
with  equal  mul t ip l ic i t ies  of each t y p e  and incuba t ing  a t  
37 °C for 90 rain. R e c o m b i n a n t s  were d e t e c t e d  on E. coli 
KI~ (~). 

The resul ts  in Table  I show t h a t  acr idine orange  (AO) 
acts  as a b e t t e r  mu tagen ic  agen t  t h a n  5-bromouraci l  
(5-BU). The nmtagen ic  ac t iv i ty  of AO being 1 1/2 t imes  
t h a t  of 5-BU. 

Table I. Mutagenic effect of 5-bromouracit and acridine orange 

Mutagens Plaque counts obtained % Mutagenesis 

wild mutants 

5-Bromouracil 148 190 56 
109 106 50 

Acridine orange 51 149 74 
49 200 79 

E. coil B grown in supplemented M 9 medium to 108 cells/ml. 10 s 
particles of 7"~ L phage were added to it and aerated for 120 rain. 
Mutants were isolated on B + B/2L mixed indicator bacteria (2:1). 
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In  add i t ion  m u t a n t s  isolated wi th  AO showed less 
revers ion t h a n  wi th  5-BU (Table II).  This  suggests  t h a t  
in BU m u t a n t s  only  a single base  pai r  is a l te red  which  
has  t he  poss ibi l i ty  of easy reversal ,  whereas  in AO mu-  

"fable II. Reversion rate of mutants used in the crosses 

Mutant No. Reversion Mutant No. Reversion 
frequency frequency 
with 5-BU with AO 

51 0.07 
52 0.02 
53 0.06 
54 0.01 
55 0.02 
56 0.01 

109 
110 
111 0.001 
112 
113 
114 
115 
210 
211 0.001 
212 0.001 
213 
214 0.002 
215 

Reversion rate was determined by plating 10 ~ particles on E. coli 
K-12 (~). 

Table III. Recombination frequencies in acridine orange mutants 

Cross between % Recombination 
mutant No. frequency 

210 × 113 0.105 
113 × 109 0.075 
113 × 215 0.130 

t a n t s  the  m u t a t i o n  is ef fec ted  by  inser t ion  or dele t ion 
where  the  revers ion  would  be less. 

None  of t he  m u t a n t  pairs  used showed lysis w h e n  
c o m p l e m e n t a t i o n  t e s t s  were  done,  ind ica t ing  the  presence  
of only  one func t iona l  un i t  in t he  case of the  ri l  region of 
t he  T 2 L phage.  This  corre la tes  w i th  the  work  of STREI- 
SINGER and  FRANKLIN 12, who found only  one c is t ron  in 
the  case of the  'h '  region of t he  T 2 phage.  

Tes ts  car r ied  ou t  for t h e  de tec t ion  of 3 c is t rons  y ie lded 
nega t ive  results .  This  suggests  t he  poss ibi l i ty  of one 
cistron,  and  th is  was s u b s t a n t i a t e d  by  the  resul ts  ob ta ined  
by  r ecombina t i on  b e t w e e n  d i f ferent  pairs  of AO m u t a n t s  
(Table I I I ) .  

These  resul ts  ind ica te  t h a t  the  r i i  region in the  T,  L 
phage  seems to  ac t  as a single unit .  

Zusammen[assung.  U n t e r s u c h u n g e n  der  m - R e g i o n  des 
T , -Bak te r iophagen .  Es  wurde  eine genet i sche  Analyse  
der  r i i -Reg ion  des T , - B a k t e r i o p h a g e n  durchgef t ih r t  zur 
Fes ts te l lung,  ob die Befunde,  die sich auf die Funk t ions -  
teile inne rha lb  der  r l i -Reg ion  des T4-Phagen beziehen,  
in bezug auf  die r I I -Region des T2-Phagen vera l lgemeiner t  
werden  k6nnen.  Die M u t a n t e n  w u r d e n  mi t  Hilfe yon  5- 
Bromourac i l  und  Akr id ineorange  isoliert  und  die h+r - 
M u t a n t e n  nach  demse lben  Schema  wie ftir T , - P h a g e n  
wei te r  di f ferenzier t .  Sechzig ausgew/thl te  M u t a n t e n  wur-  
den nach  funkt iona le r  Iden t i t / i t  geprfift ,  was  zur Fes t -  
s te l lung fi ihrte,  dass  die gesamte  Region  als eine E inhe i t  
funkt ion ie r t .  
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Crosses between 2 mutants were made by infecting a culture of 
E. coli B with equal multiplicities of each type, Incubation was at 
37°C for 90 rain and reeombinants wore detected on E. coli K12 (~). 

13 G. STREISINGER and N. C. FRANKLIN, Cold Spring Harb. Symp. 
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Ini t ia l  C y t o t a x o n o m i c  Data  on Cer ta in  F a m i l i e s  of 

The  phy le t i c  re la t ionsh ips  be tween  the  families of 
A n u r a  t h a t  NOBLE 1 includes  in the  sub-order  of Diplasi-  
ocoela, or Ranidae ,  Hypero l idae  ( -  Po lypeda t i dae  = Rha-  
cophoridae)  and  Microhyl idae  (=  Brevicipi t idae) ,  are still  
a m a t t e r  of discussion.  To these  3 families, cer ta in  au tho r s  
add  t h a t  of t he  P h r ynomer idae ,  c rea ted  by  PARKER 2,3 
for the  single genus Phrynomerus,  with  a b o u t  5 species, 
which  differs f rom the  typ ica l  Microhyl idae  in t he  pres-  
ence of in te rca la ry  phalanges ,  which  are  ab sen t  in t he  
la t ter .  M a n y  sys t ema t i c i ans  4, however ,  m a i n t a i n  t h a t  t he  
differences exis t ing b e t w e e n  the  Microhyl idae  and  Phryn-  
omerus are of no ve ry  grea t  t a x o n o m i c  value and  assign 
th is  genus to  a sub- fami ly  of t h e  Microhyl idae  (Ph ryn-  
omerinae) .  

The  m o s t  i m p o r t a n t  theor ies  on the  phyle t ic  re la t ion-  
ships be tween  the  a b o v e - m e n t i o n e d  families are essent i-  
ally 3 in number .  According  to the  f i rs t  of these  theories ,  

A m p h i b i o u s  Anura ( D i p l a s i o c o e l a ,  after NOBLE) 

largely a t t r i b u t a b l e  to NOBLE and  t a k e n  up  b y  var ious  
authors ,  the  Ra n i d a e  cons t i t u t e  the  ances t ra l  s tock  f rom 
which  were d i f fe ren t ia ted  first  t he  Microhyl idae  (inclu- 
d ing  Phrynomerus) and  la ter  t he  Hypero l idae .  Accord ing  
to  PARKER'S theory ,  accep ted  by  var ious  o the r  a u t h o r s  5, 
the  Microhyl idae  cons t i t u t e  an init ial  d i f fe ren t ia t ion  f rom 
a ranoid  stock, f rom which  the re  la ter  der ived  the  
Ra n i d a e  in the  Holarc t ic  rea lm and  the  Hypero l idae  in 
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