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As shown in Figure  3, a sample  of D N A  prepared  
according to  GULLANDS belonged to the  double-s t randed  
t y p e  of WATSoN-CRIcK, whereas  the  hea t -dena tu red  D N A  
der ived f rom GULLAND'S D N A  belonged to  the  single- 
s t randed type.  The  same  inves t iga t ion  was carr ied ou t  on 
FEULGEN'S D N A  and  b-nucleic  acid, and clarified the  fact  
t h a t  these acids  were  bo th  s ingle-s t randed ones as indi-  
ca ted  in F igure  3. 

GULLANI)'S D N A  was  conver ted  to  b-acid  more  slowly 
t h a n  FEULGEN'S DNA.  Ful l  par t iculars  will be  repor ted  
l a te r  elsewhere L 

Zusammen/assung. FEULGEN land, dass die Degrada-  
t ion der  Desoxyr ibonukle insgure  durch  Pankrea t i n  keine 
Mononucleot ide  bi ldete ,  j edoch  auf  der  Stufe  der  Oligo- 
nucleot ide  (b-Nuldeins~ure) blieb. I n  dieser Mit te i lung 
wird die b-S~ture mi t  dem ersten Degrada t ionsp roduk t  

ident if izier t ,  welches aus Nukleins~iure un te r  E inwi rkung  
yon DNase  1 gebi ldet  wird,  und  der  Ver lauf  der  Nu-  
k le ins~ure-Degradat ion  wird ausfi ihrl ich verfolgt .  
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Influence of Cysteine on the Light Product ion 
Rate of the Crustacean Cypridina Luciferin- 

Luciferase Sys t em 

Cysteine is a wel l  known rad ia t ion  pro tec t ion  substance.  
However ,  n o t  m u c h  is known a b o u t  i ts  effect  on  the  
ma te r i a l  i t  protects .  The  l ight  emi t t i ng  enzyme-subs t ra t e  
(luciferase-luciierin) sys tem,  ob ta ined  f rom the  small  
os t racod c rus tacean  Cypridina,  p rovides  a good med ia  to  
s t udy  this  effect.  

The  isolat ion of pure,  crysta l l ine  luciferin f rom the  
Cypr id ina  ~ and i ts  s t ruc tu re  -° h a v e  been  repor t ed  pre-  
viously.  Lucifer in  was dissolved in m e t h y l  alcohol  (0.1 
mg/ml)  because i t  is re la t ive ly  s table  in t h a t  solution.  The  
cys te ine  solut ion consis ted of cys te ine  HC1, dissolved in 
0.1 M phospha te  buffer,  to produce  concent ra t ions  va ry -  
ing be tween  0 and 4 .65M.  

A few minu tes  before the  tes t  for l ight  emission, 25 2 
of cys te ine  solut ion were  added  to  25 2 of the  methanol ic  
luciferin solution,  and the  mix tu r e  was b rough t  to 10 ml  
wi th  0.1 M phospha te  buffer  mak ing  a final  concent ra t ion  
of 0.25/~g/mh 

Luciferase  was dissolved in 0 . 1 M  phospha te  buffer  to 
produce  a concen t ra t ion  of 0.1 mg/ml .  25 2 of cyste ine 
solut ion were added  to 25 2 of th is  enzyme  solution. 
However ,  exper iments  showed t h a t  w i th  cyste ine con- 
cent ra t ions  above  0 .16M, the  f lash-height  peak  dropped  
v e r y  sharply  to abou t  zero, due to  a change in p H  which  
des t royed the  enzyme.  To  avo id  this  enzyme  des t ruct ion ,  
10 ml  of phospha t e  bu t le r  were added  to  25 2 of buffered 
luciferase solut ion before add ing  the  cys te ine  solution.  
This  min imized  the  p H  change.  

I n  these exper iments  an  R C A  Type  6217 P h o t o t u b e  
wi th  a range of  h ighes t  response f rom 3500 to  6000 A and  
a Mosetey X - Y  Char t  Recorder  were  used. The  nega t ive  
vol tage  to the  p h o t o t u b e  was ob ta ined  f rom a Baird-  
Atomic  Model  312A Super -S tab le  High  Vol tage Supply.  
The  pho to tube  as well as a t e s t  tube  wi th  a f ixed geome t ry  
re la t ive  to the  pho to tube  were in a l igh t - t igh t  box.  

Firs t ,  10 ml  of t he  buffered luciferin solut ion were 
poured into this  tes t  tube.  The  react ion was then  ini- 
t i a ted  by  inject ing rapidly,  wi th  a h y p o d e r m i c  syringe, 
10 ml  of the  0.25/~g/ml buffered luciferase solution. 

The  f lash-height  peak  dis t r ibut ion  as a funct ion  of the  
cyste ine concent ra t ion  is shown in F igure  1. The  peak  
heights  increase wi th  increasing cysteine concentrat ions .  
Using a 4 . 6 5 M  cysteine solution, this  increase is abou t  

39~o compared  wi th  the  control .  The  peak  he igh t  de- 
creases marked ly ,  however ,  if t he  p H  of the  luciferase 
solut ion is decreased b y  cyste ine as shown in F igure  1 
(broken line). The  p H  values  of these solut ions were 
measured  grossly using Fisher  Atkacid Tes te r  Paper .  
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Fig. 1. Flash-height peaks of the Cypridina luciferase-luciferin sy- 
stem as a function of the cysteine concentration. 

S imi la r  results  were  ob ta ined  for t he  slope and the  
to t a l  l ight  emi t t ed  ( that  is, a rea  under  the  curve).  The  
f lash-height  peak  wid th  remains  cons tan t ;  however ,  i t  
increased t r emendous ly  (from abou t  1 to  18 cm) when  25 2 
of cyste ine (0.35M) were  added  to 25 2 of luciterase solu- 
t ion  as shown in Figure  2. 

An increase in l ight  in tens i ty  was observed recent ly  by  
AIRTH e t  al. a a f te r  t he  add i t ion  of CoA to  t he  reac t ion  
mix tu r e  of t he  f irefly sys tem (tuciferase, luciferin, A T P ,  
glycyl-glycine,  and MgSO4). This  increase was d i rec t ly  
p ropor t iona l  to  t h e  CoA concent ra t ion .  However ,  the  
rise in the  l ight  in tens i ty  could be  observed  on ly  when 
CoA was added  to the  reac t ion  mix tu re  Mter  t he  inhibi-  
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tion became prominent.  There was no effect on the initial 
flash-height peak when CoA was added initially; the total  
light emitted,  however, was greater in the presence of 
CoA. AmTH et al. 3 suggested the following explanation 
for this effect: CoA removes the inhibitory effect of oxy- 
luciferin by reacting with it  and forming the compound 
oxyluciferyl-CoA, This compound reacts with cysteine, 
as could be shown, and forms oxyluciferyl-cysteine. There 
was, however, no st imulation of the light emission by 

likely. There was no indication tha t  autoxidat ion is the 
process responsible for this effect. No autoxidat ion could 
be observed during the t ime the measurements were 
madeq  

Zusammen/assung. Cysteinl6sung (Cystein-HC1 gel6st 
in 0,1M Phosphatpuffer) von versehiedenen Konzentra-  
tionen (0-4,65M) wurde zu Luziferinl6sung (gereinigtes 
kristallines Luziferin gel6st in Methanol, 0,1 mg/ml) oder 
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Fig. 2. Influence of cysteine concen- 
tration on the Cypridina Iuciferase- 
luciferin system. 25 ), of cysteine were 
added to the same quantity of luci- 
ferase in either 25 ~. (solid line) or 
10 ml (dotted line) of solution. 

this secondary addition of cysteine to the reaction mix- 
ture. Moreover, no cysteine derivat ive of oxyluciferin 
could be formed in the absence of CoA, indicating tha t  
cysteine alone has no s t imulatory effect. 

Quite different from this are the results obtained in the 
Cypridina luciferase-luciferin system. Not only does the 
addition of cysteine alone increase the total  light emitted 
but, also, it increases the initial flash-height peak. This 
st imulated light emission is directly proportional to the 
cysteine concentration. This indicates the possibility tha t  
cysteine is capable of reacting directly with the oxy- 
luciferin compound or with any other inhibi tor - -whatever  
it i s - -of  the Cypridina system. The increase in the initial 
flash-height peak indicates either a release of luciferase 
from small amounts of impurities still present in the 
enzyme solution or some kind of energy transfer. This 
latter reaction, the electron transition, seems more than 

zu praktisch reiner, gepufferter Luziferasel6sung (0,1 
mg/ml) zugegeben. Mit zunehmenden Cystein-Konzen- 
trationen ergibt sich eine Zunahme in der H6he der 
Reaktionskurve. 
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1 6 a - c a r b o x y l a t e ,  a N e w  K e t o  E s t e r  D e r i v e d  f r o m  

R e s e r p i n e  

Recent  reports on the chemistry of methyl  neoreserpate 
(V) 1 prompt  us to describe some experiences with prepara- 
tion of this compound. Our investigations lend additional 
experimental  support for the mechanism proposed for 
formation of V from reserpine (I) 1~. Extended  reaction 
times (refluxing for 64 h with sodium methoxide) in the 
methanolysis of reserpine to methyl  reserpate (II) re- 
suited in the formation of the more stable methyl neo- 
reserpate (V) la. We have found tha t  an additional product 
is formed when the reaction is carried out in a glass-lined 
bomb at  100 ° for 6 h. Although a small amount of methyl  
neoreserpate was recovered from accumulated mother 
liquors by alumina chromatography, the major product, 
formulated as methyl  ll-methoxy-18-oxo-3-epialloyo- 

himban-16~-carboxylate (IV), appeared to be a keto 
ester from its infrared spectrum (V~uajX l 1730 and 1700 

cm-X). This colorless crystalline substance, m,p. 114.5- 
117.5% [~]~+69 ° (c, 0.49 in pyridine) (Found: C, 67.0; 
H, 7.08; N, 7.45; (O)CH 3, 7.78; H,O, 4.90. C2zH~aN,O 4 • 
3/4H~O requires C, 66.7; H, 6.99; N, 7.07; 2(O)CHz, 7.58; 
HzO, 3.41), gave a bright yellow crystalline 2, 4-dinitro- 
phenylhydrazone, m.p. 194-204 °, r Nuj°l 1732 cm -1, 

max 
2 ~ 1 ,  360 mpt e. The loss of methoxyl suggested by the 
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