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A n  a t t e m p t  was m a d e  t o  e l u c i d a t e  t h e  p r o b a b l e  
a d a p t i v e  va lue  of t he  d i f f e r en t  c h r o m o s o m a l  t y p e s  b y  
i n v e s t i g a t i n g  seasona l  c h a n g e s  in t h e i r  f r equenc ies .  Th i s  
ana lys is ,  w h i c h  is b e i n g  c o n t i n u e d ,  h a s  so fa r  r evea l ed  
s ign i f i can t  d i f fe rences  b e t w e e n  t h e  f r equenc ie s  of t h e  
k a r y o t y p e s  in  s p r i n g  a n d  a u t u m n  p o p u l a t i o n s ,  r e spec t i -  
vely.  
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Figures l-3.-Arneles heldreichi, first metaphases of meiosis. Aeetic- 
orcein squashes, x 1900. 

Fig. l. Type A, one ring-shaped and 12 rod-shaped bivalents. 
Fig. 2.-Type B, one trivalent and 12 rod-shaped bivalents. 

Fig. 8.-Type C, 14 rod-shaped bivalents. 

The  A m e l i n a e  t h u s  a f fo rd  a s t r i k i n g  i n s t a n c e  of a 
v a r i a t i o n  in c h r o m o s o m e  n u m b e r s  a c c o r d i n g  to  t h e  so- 
ca l l ed  ROBV:I~TSON'S "Law",  t h e  n u m b e r  of c h r o m o s o m e  
a r m s  r e m a i n i n g  c o n s t a n t .  I t  s eems  p l aus ib l e  t h a t  t h e  
process  is a c t i v e l y  go ing  on  a t  p r e s e n t  s ince  i t s  i n t e r -  
m e d i a t e  s t ages  are  p r e s e r v e d  in t r a - spec i f i ca l ly ,  p r o b a b l y  
owing  to  d i f fe rences  in  t h e  a d a p t i v e  va lues  of t he  t y p e s  
i nvo lved ,  

I t  m u s t  be e x p e c t e d  t h a t  a c t i v e  c h r o m o s o m e  evolu-  
t ion ,  c o n f o r m i n g  to  ROBERTSON'S pr inc ip le ,  s h o u l d  
p r o d u c e  s t r u c t u r a l  h e t e r o z y g o t e s  of t h i s  type ,  b u t  t he se  
were r a r e l y  o b s e r v e d .  T h i s  is t h e  f i r s t  r e c o r d  for  M a n t i d s  
b u t  s im i l a r  c o n d i t i o n s  were  r e p o r t e d  for  a few n a t u r a l  
p o p u l a t i o n s  of o t h e r  O r t h o p t e r a n s .  U n f o r t u n a t e l y  m o s t  
p u b l i s h e d  a c c o u n t s  are  b a s e d  on  r a t h e r  scarce  ma te r i a l .  
A smal l  p o p u l a t i o n  of Hesperotetlix viridis, v a r i a b l e  in  
c h r o m o s o m e  n u m b e r s ,  was  f o u n d  b y  McCLUNG 1 to  
inc lude  seve ra l  i n d i v i d u a l s  w i t h  t r i v a l e n t s .  I n  Loxo- 
blemmus arielulus a n  i n t r a spec i f i c  v a r i a t i o n  was des-  
c r ibed~ a n d  l a t e r  c o n f i r m e d  3. I n  t h i s  case,  too,  t h e  e v e n  
c h r o m o s o m e  n u m b e r  is m a i n t a i n e d  b y  a t r i v a l e n t .  An  

1 C. E. MCCLUN6, J. Morph. 29, 519 (t917). 
2 H. HONDA, Proe. Imp. Acad., Japan .2, 56~ (1926). 
3 F. OH~ACm, Stud. Tokugawa Inst. Tokyo 3, 1 (1935). - K. 

SUZUKL Proe. hnp. Aead. Japan 9, 330 (1933). 

u n p u b l i s h e d  thes i s  1, m e n t i o n e d  in  a r e c e n t  r e v i e w  on t h e  
c y t o g e n e t i c s  of t h e  O r t h o p t e r o i d  insects" ,  dea l s  w i t h  
a p a r t i c u l a r  p o p u l a t i o n  of Circoletticc undulatus t h e  
m e m b e r s  of w h i c h  also show th i s  k i n d  of p o l y m o r p h i s m  ; 
t h e  s ame  b e i n g  t r u e  for  Trimerotropis sparsa a. A m o n g  
t e n  i n d i v i d u a l s  of t h r e e  species  of t h e  genus  Jamaicana, 
which  are  r e l a t e d  a c c o r d i n g  to  ROBERTSON's " L a w " ,  a 
s ingle  h e t e r o z y g o u s  one  was f o u n d  4. O u t s i d e  t h e  O r t h -  
o p t e r a  t h e  A n g u i i d  l i za rds  of t h e  g e n u s  Gerrhonotus 
s h o u l d  be  m e n t i o n e d  s. A l t h o u g h  in  t h i s  i n s t a n c e  no  
me io t i c  s t ages  w i t h  a t r i v a l e n t  were  obse rved ,  t h e  chro-  
m o s o m a l  v a r i a t i o n  w i t h i n  t h e  species  i n v e s t i g a t e d  
sugges t s  t h a t  a s i m i l a r  p o l y m o r p h i s m  m i g h t  ex is t .  

As r eg a rd s  t h e  g r o u p  of M a n t i d s  t h e  i m p o r t a n c e  of 
ROBERTSON'S rule  in  t h e i r  c h r o m o s o m a l  c h a n g e s  is 
i n d i c a t e d  b y  t h e  ex i s t ence  of two  a d d i t i o n a l  i n s t a n c e s  
of t h e  s a m e  t y p e  of i n t r a - spec i f i c  p o l y m o p h i s m  as 
de sc r ibed  a b o v e .  T h i s  p o l y m o r p h i s m  was  f o u n d  in 
a n o t h e r ,  y e t  u n d e t e r m i n e d ,  species  of Ameles a n d  in 
Iris oratoria ( au tho r ,  u n p u b l i s h e d ) .  

A full  a c c o u n t  of t h i s  w o r k  will  be  p u b l i s h e d  e l sewhere .  

I wish to express my grat i tude to Dr. E, GOLDSCHMIDT for her 
interest and helpful criticism. Several taxonomic problems were 
discussed with Dr. B. P. UVAROV, F. R. S., to whom my sincere thanks 
are due. 

J. WARRMAN 

Department o/ Zoology, The Hebrew Universil y, 
Jerusalem, Israel, October 9, 1953. 

Rdsurnd 

O b s e r v a t i o n s  su r  la  v a r i a t i o n  i n t r a - s p 4 c i f i q u e  du  
n o m b r e  des  c h r o m o s o m e s  d a n s  d e u x  esp6ces  du  genre  
Ameles. On d6cr i t  ici 3 t y p e s  c h r o m o s o m i a u x  a p p a r a i s -  
s a n t  chez  d .  heldreichi. Les c h r o m o s o m e s  de  ces 3 types ,  
de  m 4 m e  q u e  c e u x  de  4 esp6ces  a p p a r e n t 6 e s  ~ A. held- 
reichi o n t  d ' u n e  fagon c o n s t a n t e  30 bras .  L ' 6 v o l u t i o n  
c h r o m o s o m i q u e  s ' e f f ec tue  se lon  Ie p r i n c i p e  de  ROBERT- 
SON et  es t  p r o b a b l e m e n t  t r6s  a c t i v e  p u i s q u e  on  t r o u v e  
des  6 t a t s  i n t e r m 6 d i a i r e s :  des  i n d i v i d u s  h 6 t 6 r o z y g o t e s  
p o u r  u n  616ment m 6 t a c e n t r i q u e  e t  d e u x  616ments  acro-  
c en t r i q u es .  Les  3 t y p e s  c y t o l o g i q u e s  d6cr i t s  p a r  n o u s  
en  I s r ae l  se r e t r o u v e n t  d a n s  u n e  p o p u l a t i o n  d ' A .  held- 
reichi p r o v e n a n t  de la  T u r q u i e .  

1 W. L. EvAns, Unpublished thesis, Univ. of Texas, 1950. 
2 3f. J. D. Win'rE, Advances in Genetics 4, 267 (1951). 
a M. J. D. WHITE, Evol. 5, 876 (1951). 
4 C. I. WOOLSEY, Biol. Bull. '28, 163 (1915). 

R. MATTHEV, Les Chromosomes des Vertdbrds (Rouge, Lausanne 
1949). 

Is there  a n y  Q u a n t i t a t i v e  R e l a t i o n s h i p  B e t w e e n  
the  S y n t h e s i s  and  the  B r e a k d o w n  of  N u c l e i c  

A c i d s  in L iv ing  Cel ls  ? 1 

I n  a r e c e n t  paper ,  STEVENS, DAOUST, a n d  LEBLOND 2 
a d v o c a t e d ,  on  t h e  bas is  of t h e i r  t r a c e r  e x p e r i m e n t s ,  t h e  

1 Supported in part  by the Scientific Research Fund of the 
Ministry of Education given to the Synthetic Research Group on 
"Nucleic Acids". The warm encouragement given to this work by 
Prof. J. KAMAHORA Of this Institute is heartily acknowledged. We 
are further indebted to Dr. "17. MIVRA, Department of Radiology, 
University of Osaka Medical School, for his help in this work. 

2 C. E. STEVENS, R. DAOUST, and C. P. LEBLONO, J. biol. Chem. 
202, 177 (1953). 



[t 5. IX'. 1954] Kurze Mitteihmgen - Brief Reports ] 70 

view e x p r e s s e d  or ig inal ly  by  HEVESY t h a t  t h O  mitos is  
invo lves  s y n t h e s i s  of t w o  new D N A  molecules  accom- 
pan ied  b y  a b r e a k d o w n  of one  old D N A  molecule ,  resul t -  
ing in a doub l ing  of D N A  c o n t e n t  of t he  d iv id ing  cell, 
The  s a m e  idea  h a d  been  p r e s e n t e d  by  S~BATANI 2 as a 
h y p o t h e s i s  on  t h e  m e c h a n i s m  of se l f -dup l i ca t ion  in 
re la t ion  to  the  b io syn thes i s  of P N A  (pentose  nucleic  
acid) as well as D N A  (desoxyr ibose  nucleic  acid).  He  
had  s p e c u l a t e d  t h a t  N a t u r e  m a d e  poss ible  t he  ma in t e -  
nance  of t he  m a c r o m o l e c u l a r  speci f ic i ty  of nucleic acids 
t h r o u g h o u t  success ive  gene ra t i ons  of s e l f -p ropaga t ing  
s y s t e m s  on ly  t h r o u g h  a phys ica l  d i s c o n t i n u i t y  of ind iv id -  
ual spec i f i c i t y -ca r ry ing  molecules  p e r t a i n i n g  to  each  
gene ra t ion .  At  t h a t  t i m e  d a t a  of STANLEY 3 and  of 
PUTNAM a n d  KOZLOFF 4 i nd i ca t i ng  an e x t e n s i v e  b reak-  
down of nucleic  acids  of in fec t ing  viruses  seemed  to  
s u p p o r t  th is  hypo thes i s .  I t  shou ld  be m e n t i o n e d  here  
t h a t  SIMPSON s has  r e c en t l y  sugges t ed  t h a t  t he  b iosyn-  
thes is  of p ro t e ins  in s u r v i v i n g  t i ssues  m a y  be c o n n e c t e d  
wi th  t he  release of amino  acids  f rom p r e f o r m e d  p ro te in  
molecules ,  

B u t  such  an idea  is a p p a r e n t l y  i n c o m p a t i b l e  wi th  the  
fact  t h a t  in g rowing  b a c t e r i a  t he  t u r n o v e r  of nucleic  
ac ids  a n d  p r o t e i n  is n o t  so e x t e n s i v e  as is p r e d i c t e d  in 
t h a t  t h e o r y ,  a n d  m a y  be even  negligible% KOZLOE~ "7 
was  inc l ined  to  accep t  t he  nonspec i f ic  t r an s f e r  of p a r e n t a l  
p h a g e  D N A  to  p r o g e n y  wh ich  m a y  i m p l y  the  b r e a k d o w n  
of D N A  molecules  to  non-spec i f i c  f r agmen t s .  Acco rd ing  
to  WATSON and  MAALOE 8, however ,  the re  is no ev idence  
which  exc ludes  t he  t r a n s f e r  of i n t a c t  1)NA molecules  
f rom p a r e n t  to  p r o g e n y  phages .  

I t  t h u s  seems t h a t  t h e  h y p o t h e s i s  of t-[EVESY, SIBA- 
TANI, a n d  STEVENS et al. is of no genera l  s igni f icance  for 
the  m e c h a n i s m  of D N A  b iosyn thes i s .  Besides ,  t he re  is 
a ce r t a in  weak  p o i n t  in t he  e x p e r i m e n t s  of STEVENS et al, 
T h e y  e s t i m a t e d  the  ra te  of mi tos i s  b u t  n o t  t h e  r a t e  of 
ac tua l  i n c r e m e n t  of D N A  in a given sy s t em.  In  o rde r  
to  exp lo re  t he  s ame  p rob lem,  we c o n d u c t e d  some  
p r e l i m i n a r y  e x p e r i m e n t s  w i th  bac t e r i a  a n d  r a t  l iver.  

E x p e r i m e n t s  were  des igned  to  e s t i m a t e  t he  increase  
in t o t a l  a m o u n t  a n d  the  decrease  in t o t a l  r a d i o a c t i v i t y  
of D N A  a n d  P N A  of P3Z-labelled g rowing  s y s t e m s L  This  
k ind  of  e x p e r i m e n t  is p ro f i t ab l e  because  the  poss ib i l i ty  
of c o n t a m i n a t i o n  of nucle ic  acid f rac t ions  w i t h  com-  
p o u n d s  of h igh  specif ic  a c t i v i t y  1° can be ru led  ou t  w i th  
such  ma te r i a l s .  Never the le s s ,  c o m b i n e d  nucle ic  ac ids  
were  f i rs t  i so la ted  and  pur i f ied ,  and  t h e n  d iv ided  in to  
D N A  a n d  PNA,  essen t ia l ly  acco rd ing  to  B a r n u m  et al. ~1 

1 G. HEVESY, Adv. biol. reed. Physics 1, 409 (1948). 
2 A. SIBATANI, Nucleic acids and nucleoproteins (edit. by F. Egami, 

Tokyo), 2, 14"2, 186 (1951), in Japanese. 
3 W. M. STANLEY, J. gen. Physiol. 25, 881 (194~). 
4 F. W. PUTSAM and L. M. ]{OZI.OFF, J. blot, Chem. 182, "243 

(1950). 
5 M. V. SIMPSON, J. biol. Chem. 2Ol, 143 (1953). 

H. B. LEvy, E. T. SKUTCH, and A. L. SCHADE, Arch. Biochem. 
24, "206 (1949). - F. W. PUTNAM, Expt. Cell Res. Supplem. 2, 346 
(195"2). 

7 L. M. KOZLOFF, J. biol. Chem. 194, 95 (1952). 
s j .  D. WATSON and O. MAALOE, Bloc'him. Biophys. Acta 10, 43~ 

(1053). 
g The p3z used was supplied by the U. S. Atomic Energy Com- 

nfission, Oak Ridge, Tennessee. We express our gratitude to Prof. 
I. HONjO and his associates, Department of Biology, University of 
Osaka, for the facilities in using the end-window type GEmER- 
MI~LLER counter and advise and help in the measurement of radio- 
activity. 

10 j ,  N. DAWVSON, S. C. FRAZER, and W, C. HureHISON, Biochem. 
J, 4a, aH (195i). 

11 C. P. BARNUM, C. W. NASn, E. JENNINC.S, O. NYGAARD, and 
H. VERMtrND, Arch. Biochem. 25, 376 (1950). - C. P. BARNUM and 
R. A, HUSEBY, Arch. Biochem, 2.9, 7 (1950). 

W h e n  necessary ,  p r o t e i n  was  r e m o v e d  f rom final  
so lu t ions  w i t h  ch lo ro form.  I n o r g a n i c  p h o s p h a t e  was  
s e p a r a t e d  by  LEPAGE'S m e t h o d  1. Al iquo t s  of t he  t e s t  
mate r ia l s  were used  for d e t e r m i n a t i o n  of nucleic  acids  
by the  SCHNEIDER me t h o d 2 ;  D N A - P  a n d  P N A - P  in t he  
final  samples  for r a d i o a c t i v i t y  m e a s u r e m e n t s  were 
d e t e r m i n e d  by  the  usual  sugar  r eac t ions  3 or p h o s p h o r u s  
d e t e r m i n a t i o n  by  modi f i ed  GOMORI m e t h o d  4. The  t w o  
m e t h o d s  of d e t e r m i n a t i o n ,  w h e n  e m p l o y e d  t oge the r ,  
gave sa t i s fac to ry  ag reemen t s .  Again,  two  s e p a r a t e l y  
pur i f ied  spec imens  of D N A  from one a n d  t h e  s ame  l iver  
h o m o g e n a t e  gave a lmos t  t he  s ame  specif ic  a c t i v i t y  
values.  

Table /.--Turnover of 1)NA and PNA phosphorus in growing 
Escherichia coil 

Time h 
/tg I)hosphorus 

in ml culture 

I)NA I PNA 

2"97 9"50 
3"99 16"5 
5"04 34"4 

Spot. activity. 
count/min/l~g P 

DNA t PNA 

25,0 23.8 
17.3 13,5 
15.2 8.68 

Total activity 
count/min/ml 

culture 

I)NA I PNA 

74.2 226 
68.9 223 
76.6 298 

Pa2-1abelled cells of F,.scherichia coli B 6 were  o b t a i n e d  
by  inocu la t ing  in a lac ta te  m e d i u m  con ta in ing  0.2 per  
c e n t  casein  ac id -hydro lysa t e  and  2-3 × 10 ~ c o u n t s / r a i n  
of Pa2 -o r thophospha t e .  Af ter  growing for 17 h (6 × 109 
cells/ml),  t h e  bac t e r i a  were ha rves t ed ,  w a s h e d  twice  
w i t h  0.03 M p h o s p h a t e  buffer  of p H  7.0 and  s u s p e n d e d  
in 250 ml of new unlabel led  m e d i u m  of the  s a m e  com-  
pos i t ion  as used before,  and  al lowed to  p ro l i fe ra te  by  
s h a k i n g  a t  37 °. The q u a n t i t y  of D N A - P  and  P N A - P  pe r  
ml of t he  cu l tu re  was measu red  at  0, 1, and  2 h of i n c u b a -  
t ion,  and  cor re la ted  wi th  the  change  in to ta l  a c t i v i t y  of 
D N A  and  P N A  per  mI cul ture .  The s e c o n d a r y  i nco rpo ra -  
t ion  of pa~ f rom bac te r ia l  acid-soluble  ma te r i a l s  was  
neglec ted .  Resu l t s  of a typ ica l  e x p e r i m e n t  is s h o w n  in 
Table  I. I t  is seen t h a t  the re  is no e x t e n s i v e  (if any)  
b r e a k d o w n  of e s the r  DNA or P N A  dur ing  the  g r o w t h  for 
2 h, whi le  D N A  and P N A  showed  1.7- and  3.6-fold 
increase ,  respec t ive ly .  The d a t a  are  in l ine w i th  t h o s e  
m e n t i o n e d  b y  PUTNAM 6, and  those  of MANSON ~ us ing  
Ca4-glycine wi th  E. coli B. Resu l t s  of s imi lar  e x p e r i m e n t s  
by  SCHADE et al. s on the  n o r ma l  g r o w t h  of Pro t eus  
vulgaris  s h o w e d  s l ight  b u t  c o n s i s t e n t  b r e a k d o w n  of  
b o t h  nucleic  acids in the  m a j o r i t y  of cases,  b u t  t he  
specif ic  ac t iv i t ies  of D N A  a n d  P N A  of in i t ia l  label led  
bac te r ia ,  as ca lcu la ted  f rom the i r  da t a ,  do  n o t  agree  
ve ry  well, sugges t ing  i n v o l v e m e n t  of app rec i ab l e  e r rors  
in t he  m e a s u r e m e n t .  

A n o t h e r  e x p e r i m e n t  was  ca r r ied  ou t  w i t h  a l i t t e r  of 
y o u n g  growing  rats .  A l ac t a t i ng  m o t h e r  r a t  we igh ing  
a b o u t  200 g was in j ec t ed  0.1 mc of P S ~ - o r t h o p h o s p h a t e  
per  d a y  for 10 days  f rom the  d a y  a f t e r  p a r t u r i t i o n .  

1 G. A. LEPAGE, Manometric techniques aud tissue metabolism 
(Ed. by W. W. UMBREn" et aL, Minneapolis, t9-t9), p. 209. 

2 W. C. SCItNEIDER, J. biol. Chem. 161, 293 (1945). 
3 y. YAGI, Nucleic acids and nucleoproteins (edit. by F. Egami, 

Tokyo) 1, 132 (1.q51), in Japanese. 
4 G. Go~IORT, J. Lab. Cli. Med. 27, 955 (1942). 

The original strain was received from Prof. N. HIGASHI, Depart- 
merit of Microbiology, University of Kyoto Medical School. 

6 F. W. PUTNAM, Expt. Cell Res. Supplem. 2, 346 (P352). 
7 l.. A. MANSON, Fed. Proc. 12, "24"2 (19.5:~). 
8 H. B. LEVY, }~. T, SKIITCH, and A, I,. S('UADE, Arch, Binchcm. 

24, `206 (I~3.1*A). 
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Table II . - -Turnover of DNA and PNA phosphorus in growing young rat 

[ExPERIENTIA VOL. X/4] 

Age day 

20 
30 

mg Phosphorus 
per liver 

DNA PN~ 

0.291 0.908 
0.517 2.52 

Specific activity 
count/rain/rag P 

DNA 

6390 
3410 

PNA i~rg.P. 

5630 3040 
1820 423 

Total activity 
count/rain/liver 

DNA l~Nk 

1860 5180 
1760 4580 

Corrected total activity 
count/rain/liver 

DNA [ PNA 

1860 5180 
1370 1790 

I 
I 

H a v i n g  a d m i n i s t e r e d  t o t a l  of 1 m c  pa2, suck l ing  b a b i e s  
were s e p a r a t e d  f r o m  t h e  m o t h e r  a n d  de l ive red  to  a n o t h e r  
l a c t a t i n g  female  r a t  w h i c h  h a d  n o t  r ece ived  p32, in 
orde r  t h a t  t h e  c o m p o u n d s  w i t h  h igh  specif ic  a c t i v i t y  in 
suck l ings  s h o u l d  be  t u r n e d  over .  T he  g r o w t h  of t h e  
b a b i e s  was n o r m a l .  A f t e r  t e n  days  of l a c t a t i o n  b y  t h e  
fos t e r - r a t ,  6 r a d i o a c t i v e  w e a n l i n g s  were o b t a i n e d .  T h e y  
were  t h e n  d i v i d e d  i n t o  4 a n d  2 ra ts ,  t h e  r a t i o  of t h e  t o t a l  
b o d y  w e i g h t s  of t h e  t w o  g roups  b e i n g  j u s t  2 :1 .  T h e  
f o r m e r  g r o u p  was  sac r i f i ced  d i rec t ly ,  t h e  l a t t e r  g r o u p  
a f t e r  b e i n g  a l l o w e d  to  grow for a n o t h e r  t e n  d a y  per iod .  
D N A  a n d  P N A  were  pur i f i ed  f rom poo led  l ivers  in  e a c h  
case.  T h e  t o t a l  a c t i v i t y  of t w o  nuc le ic  ac ids  pe r  l ive r  
d id  n o t  dec rease  s i g n i f i c a n t l y  d u r i n g  t h e  10 d a y  pe r iod  
of r a p i d  g r o w t h  of  t h e  l iver ,  w h i c h  c o r r e s p o n d e d  to  
b o d y  w e i g h t s  f r o m  28 to  53 g l  (Tab le  I I ) .  B u t ,  cons ide r -  
ing  t h e  p r e t t y  h i g h  specif ic  a c t i v i t y  of i n o r g a n i c  phos -  
p h a t e  in  t h e  l i ve r  of y o u n g e r  r a t s ,  c o r r e c t i o n  for  t h e  
s e c o n d a r y  i n c o r p o r a t i o n  was  m a d e  b y  a s s u m i n g  da i ly  
l i n e a r  i nc r ea se  of  P N A  a n d  D N A  p e r  l ive r  a n d  da i ly  
e x p o n e n t i a l  dec rease  in speci f ic  a c t i v i t y  of i n o r g a n i c  
p h o s p h a t e  as  t h e  p r e c u r s o r  of nuc le ic  ac id -P .  T h e  cor-  
r e c t e d  t o t a l  a c t i v i t y  * n o w  revea l s  t h a t  t h e r e  was  v e r y  
p r o b a b l y  a b r e a k d o w n  of P N A ,  a n d  to  a lesser  e x t e n t ,  
of  D N A ,  too,  d u r i n g  t h e  g r o w t h  of t h e  l iver ,  b u t  t h e  
e x t e n t  of t h i s  b r e a k d o w n  c a n n o t  be  c o r r e l a t e d  in  a n y  
s i m p l e  w a y  w i t h  t h e  a c t u a l  i n c r e m e n t  of P N A  a n d  D N A  
pe r  l iver .  

These  r e s u l t s  would ,  t h e n ,  sugges t  t h a t  t h e  m e c h a n i s m  
of nuc le ic  ac id  b i o s y n t h e s i s  does  no t  necessa r i ly  i n v o l v e  
a b r e a k d o w n  of t h e  p r e - e x i s t e n t  molecules  of t h e  s a m e  
c o m p o u n d .  
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Zusammenlassung 

Es  w u r d e  u n t e r s u c h t ,  o b  die B i o s y n t h e s e  de r  N u k l e i n -  
s~iuren in  w a c h s e n d e n  S y s t e m e n  m i t  d e m  A b b a u  y o n  
u r s p r i i n g l i c h  v o r h a n d e n e n  N u k l e i n s / i u r e n  d e r s e l b e n  A r t  
g e k o p p e l t  is t .  Die  V e r s u c h e  w u r d e n  m i t  B a k t e r i e n  
(E. coli) u n d  m i t  R a t t e n l e b e r  g e m a c h t .  Die  in  d e r  Zelle 
v o r h a n d e n e n  N u k t e i n s / i u r e n  w a r e n  m i t  ]p3~ m a r k i e r t ,  
u n d  es w u r d e  de r  V e r l u s t  a n  R a d i o a k t i v i t ~ i t  in  j e d e r  de r  
b e i d e n  N u k l e i n s / i u r e t y p e n  i m  L a u f e  des  "vVachstums 
gemessen .  Die  1Resultate wiesen  d a r a u f  h in ,  dass  das  

1 M. FOKVDA and A. SIBATANI, J. Biochem. (Japan) 40, 95 (1953). 
z The corrected values may be a little too low, because the 

estimated activity increment due to the secondary incorporation of 
pa~ into nucleic acids was subtracted from the observed total 
activity of the respective nucleic acids obtained from the 30 day old 
rats, neglecting the loss of activity due to the possible breakdown of 
nucleic acid molecules containing secondarily incorporated P~. 

3 Present address: Department of Cytoehemistry and Histology, 
Yamaguti Medical School, Nakaube, Ube, Yamaguti-Ken, Japan. 

A u f t r e t e n  v o n  n e u e n  N u k l e i n s A u r e m o l e k e l n  in de r  l eben-  
d e n  Zelle o h n e  den  b e g l e i t e n d e n  A b b a u  de r  a l t e n  Mole- 
ke ln  s t a t t f i n d e n  k a n n .  

T e m p e r a t u r e - D e p e n d e n t  C e l l u l a s e  P r o d u c t i o n  b y  
Neurospora crassa a n d  I t s  E c o l o g i c a l  

I m p l i c a t i o n s  

The  a s c o m y c e t e  Neurospora crassa SHEAR a n d  DODGE 
h a s  in  r e c e n t  yea r s  b e c o m e  a n  i m p o r t a n t  too l  in  bio-  
c h e m i c a l  gene t i cs .  T h e  m o l d  is u s u a l l y  g r o w n  o n  l iqu id  
or agar - so l id i f i ed  s y n t h e t i c  m e d i a  c o n t a i n i n g  i n o r g a n i c  
sa l t s ,  b io t in ,  a n d  a s u i t a b l e  c a r b o n  source .  I n  t h e  cou r se  
of some  r e c e n t  e x p e r i m e n t s  i t  b e c a m e  n e c e s s a r y  to  
m o d i f y  t h i s  p r o c e d u r e  s l i gh t l y  b y  g rowing  t h e  m o l d  in 
a g l y c e r o l - c o n t a i n i n g  l i qu id  m i n i m a l  m e d i u m  on 
f i l t e rpape r .  U n d e r  t he se  c o n d i t i o n s  t h e  m o l d  p r o d u c e s  
a c o n s i d e r a b l e  a m o u n t  of  g lucose  a t  35 ° C b u t  on ly  a v e r y  
s m a l l  a m o u n t  a t  25 ° C. T h e  s u g a r  is p r o d u c e d  on ly  in t h e  
p r e s e n c e  of f i l t e r p a p e r  a n d  i t s  f o r m a t i o n  is due  to  t h e  
p r o d u c t i o n  of an  e x t r a c e l l u l a r  cel tulase.  

Neurospora crassa s t r a i n  W 2 / 4 9  A is u sed ;  for  one  of 
t h e  e x p e r i m e n t s ,  s t r a i n s  A b b o t t  a a n d  Ch i l t on  a are  also 
used.  T h e  m e d i u m  e m p l o y e d  is a WESTERGAARD a n d  
MITCHELL 1 m e d i u m  c o n t a i n i n g  as t h e  c a r b o n  source  
20 ml  of g lycerol  pe r  l i t r e ;  15 ml  are  used  pe r  PETRI dish.  
To each  d i sh  a re  a d d e d  5 shee t s  of s te r i le  WHATMAN 
NO. 4 f i l t e rpape r ,  8 cm in d i a m e t e r .  T h e  u n i n o c u l a t e d ,  
a u t o c l a v e d  m e d i u m  gives  n e g a t i v e  BENEDICT a n d  
MOLISCH tes t s .  T h e  f i l t e r p a p e r  a lso is free of r e d u c i n g  
s u b s t a n c e s  as wel l  as so luble  s t a r c h .  I n o c u l a t i o n  is m a d e  
b y  a d d i n g  to  each  d i sh  0.5 ml  of a s u s p e n s i o n  of con id i a  
in s ter i le  d i s t i l l ed  wa te r .  The  t e m p e r a t u r e  of i n c u b a t i o n  
is 35 ° C o r  25 ° C. 

W h e n  t he  o r g a n i s m  is i n c u b a t e d  a t  35°C, a cons ide r ab l e  
a m o u n t  of a r e d u c i n g  s u g a r  a c c u m u l a t e s  in  t h e  m e d i u m .  
T h i s  s u g a r  gives  pos i t i ve  BENEDICT a n d  MOLISCH reac-  
t ions ,  a n d  n e g a t i v e  BARFOED, SELIVANOFF, muc ic  acid,  
ph to rog luc ino l -HCl ,  a n d  b e n z i d i n e  t es t s .  Microscopic  
e x a m i n a t i o n  of  t h e  o sazone  shows  a t y p i c a l  g lucosazone .  
A n  e l e m e n t a r y  ana ly s i s  of t h i s  o sazone  g ives  t h e  follow- 
ing  re su l t s  : 

g lucosazone  c a l c u l a t e d  C 60-32 H 6-19 N 15-63, 
CIsH2,O4N 4 f o u n d  C 60.18 H 6-34 N 15.68. 

F i n a l  i d e n t i f i c a t i o n  of t h e  s u g a r  is m a d e  b y  p a p e r  
c h r o m a t o g r a p h y ,  us ing  WHATMAN No.  1 f i l t e r p a p e r ,  
b u t a n o l - a c e t i c  a c i d - w a t e r  (4:1 : 5, v /v )  as  t h e  s o l v e n t ,  
a n d  an i l i ne  h y d r o g e n  p h t h a l a t e  as  t h e  d e v e l o p i n g  a g e n t .  
T h e  u n k n o w n  s u g a r  m o v e s  a t  t h e  s a m e  speed  as  glucose,  
a n d  gives  o n l y  one  spo t  w h e n  m i x e d  w i t h  a s a m p l e  of 
a u t h e n t i c  glucose.  T h e  a m o u n t  of g lucose  f o u n d  v a r i e s  
due  to  i t s  c o n t i n u a l  u t i l i z a t i o n  b y  t h e  o rgan i sm,  b u t  i t  
was  c a l c u l a t e d  t h a t  in  some  of t h e  e x p e r i m e n t s  r o u g h l y  

1 ~[. WESTERGAARD and H. K. MITCIIELL, Amer. J. Botany 34. 
573 (1947). 


