
Fig. I. Electron micrograph of rye s t raw xy: 

:HMEISTER AND TOTS ~. Apparent ly ,  the crystal  s t ruc ture  of 
~xaose and cellulose I I ,  which are similar; 
~hero-crystals of cellohexaose are negat ively 
ngent, which suggests tangent ial  molecular  
~tion, since a fiat helical molecule form is 
ed here)• / 
• Quadran t s  of X-ray  powder  diagrams of 

(I) and cellohexaose (II).  Specimen-film 

he au thor  is indebted to his collaborators:  H. I. X. MA6E 
KREGER (X-ray diagram) and ] r  V. CH. DALITZ (electron mk 
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*F F L O R I D E A N  STARCH AND ULVA STARCH 

• D. M E E U S E  AND D. R. K R E G E R  

t, University o/ Washington, Seattle, Wash. (U.S.A.), 
hnical Botany, Technical University, Del[t (Netherlands) 

e substance of some of the red algae, has been studied by  sever~ 
question, however,  to w h a t  extent  this material  may  be regarde 
hat of the higher plants.  KYLIN'S observat ion 1 t ha t  floridean starc 
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~he X- ray  diagrams of the Odonthalia starches (Fig. i, I) J 
t be t rue  starches. The diagrams correspond very closely 
.es such as the diagram of po ta to  s tarch in Fig. i, I I .  The di 
tonthalia species were small. The weakest  interferences were g 
ich the double refraction of the granules also appeared to be 

The main dit 
is tha t  O, 

easily form a collo 
do not  believe tha t  
s tarch grains can t 
had undergone an 

i Odonthalia s tarch ( 

o 

the same degree ( 

This suggests a hi 
floridean starch. T 

Under  identi{ 
down of floridean 

amylase 
tha t  of s tarch or 
Likewise, the resul  

sectors of X-ray  out  according to 
~r diagrams of starches from Odonthalia 
'mtkensis (I), po ta to  (II),  Ulva expansa floridean s tarch;  r 

alcohol Drecinitated s tarch slightly hi~her th~ 

s a n l e  c o n c e n t r a t i o l  

high degree of ramification in tt  
The same conclusion can be dra~ 

the "blue value" 
staining of the substance with iodine. 

identical conditions, the rate of breal 
dean starch from Odonthalia by 
11ase is only slightly different frol 

glycogen by the same enzym 
the results of a periodate oxidation carrie 

the directions of BARRY et al 
glycogen and for t t  

resistance against  the oxidant  
ated s tarch ghtly higher than  it is in pota to  starch. A mm 

detailed account  of these chemical and enzymic 
exper iments  will be given elsewhere. The resull 

vith those of O'COLLA 4, who independent ly has made a renewe 
• This au thor  has recorded a 4 8 % hydrolysis by (crude) fl-amyla,' 
gainst  periodate at tack.  His  idea tha t  floridean s tarch might  t 
polysaccharide of some brown algae, is disproved by  the X-ra 

is the suggested analogy wi th  liehenin (BARRY et aI3). 
consists of very small grains (2-5 #). I t  is remarkable  in tha t  

ce, whereas the Odonthalia grains (3 9 a) exhibit  a s trong spherit 
ts. The s tarch dissolves readily in boiling water  and forms no past  

~t resemble any of the known types  of s tarch diagrams. I t  shou 
landing out  against  a diffuse background (Fig. i, I I I ) .  
e and the deviating X-ray  diagram suggest tha t  the starch is tool 
ants  than  floridean s tarch is. Evidence tha t  we are neverthele~ 
was obtained in the following way, If the warm solution of tln 

h ethanol,  a white precipitate is formed, as is the case with norm~ 
he dried precipitate (Fig. i, IV) shows 3 ra ther  diffuse rings, whic 
pond wi th  those of a control prepared from potato s tarch in th 
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Fig. I, Quadran t s  and 
powder  
kamtchatkensis 
( I I I )  and from precipi tated 

from U. expansa (IV) and po ta to  (V). 

seem to be in fair agreement  wi th  
chemical s tudy  of Dilsea starch. 
and ment ions  some resistance against  
related to laminarin,  the reserve 
diagram of Odonthalia starch, as 

The s tarch of Ulva expansa 
shows no appreciable birefringence, 
cross between crossed nicol prisms. 
The solution is stained blue by  iodine. 

The X-ray  diagram does not  
one ring of moderate  intensity,  s tandin t 
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observed a pronounced resistance again 
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P A R T I A L  P U R I F I C A T I O N  OF DNASE I I  t 

M. L A S K O W S K I ,  E.  A. S T E B E R L ,  R. A K K A  AND 

Department o/Biochemistry, Marquette University S 
Milwaukee, Wisconsin (U.S.A.) 

['he abb rev i a t i ons  used  in th i s  pape r  follow t he  p a t t e r n  sugges  
: h y m u s  con t a in s  a nuc leodepo lymerase  (DNase  I1), which  i 
tse of panc rea s  (DNase  I), was ob ta ined  by  MAVER AND GF 
mneous ly  conf i rmed by  W E B B  3, and  in th i s  l abo ra to ry  ~. F u r  
el lular  d i s t r ibu t ion  of th i s  e n z y m e  does no t  coincide wi th  
). The  l a t t e r  conclus ion  was  conf i rmed by  SCHNEIDER AN: 
tEY AND MIRSKY 8 on a n u m b e r  of t issues ,  and  b y  WEBB ~ on th 
r t ia l  pur i f ica t ion  of t he  DNase  I I  f rom t h y m u s .  
k m e t h o d ,  devised  in th i s  l abora to ry ,  and  leading  to a conside: 
t h y m u s  is descr ibed.  T he  ex t r ac t i on  p rocedures  in bo th  WE: 
cal. Severa l  o the r  m e t h o d s  of ex t r ac t ions  h a v e  been  t r ied b u t  
mBs we were una b l e  to de t ec t  a n y  increase  of ac t iv i ty  a f te r  : 

; tep i .  F r e sh  calf t h y m u s  (5 lbs) is b lended in por t ions  in the  

is different  f rom the  desoxyr ib  
GRECO ~. The i r  f indings were a lmo 

F u r t h e r m o r e ,  it  was  found  ~ t h a t  t] 
t he  d i s t r ibu t ion  of i ts  s u b s t r a  

AND HOGEBOOM 5 on l iver cells, t 
.ymus.  WEBB 8 descr ibed a meth(  

a cons iderable  pur i f ica t ion  of the  D N a s e  
W E B B ' S  and  our  m e t h o d s  are a lmo 

tr ied b u t  none  was  found  be t t e r  9. Contrm 
24 or 48 hou r s  of au to lys i s  e i th  

W a r i n g  b l ende r  and  is extract~ 
d 0.85 ~o NaC1 con ta in ing  o.o2 M CaClz, a f te r  t he  p H  of t he  m i x t u  
I ix ture  is s t r a ined  t h r o u g h  four  layers  of gauze,  t h e  c loudy  liqu 
~. 545 and  is refi l tered t h r o u g h  a layer  of Celite No. 512 (300 g) c 

T he  e n z y m e  is p rec ip i t a ted  f rom the  clear  f i l t rate  be tween  3 ° a r  

1 t he  Step  1 is d issolved in water ,  t he  p H  is a d j u s t e d  to 2.5 and  t l  
s ted  to give an  opt ical  dens i t y  reading,  w l  cm of 5.o to 7.o. T1 

~ 2 8 0  , 
H a t  4 o, 60, and  8o % sa tu ra t ion .  The  th i rd  prec ip i ta te  (betwec 
m o s t  of t he  ac t iv i ty .  

d issolved in o.I N ace t a t e  buffer  p H  5.5, p ro te in  concen t r a t i on  
[ to 5.5. The  prec ip i ta te  ob ta ined  be tween  5 ° and  8o % sa tu ra t i c  
he enzyme .  
a t he  s tep  3, combined  f rom th ree  or four  p repa ra t ions ,  is dissolve 
hours  aga ins t  o .oi  M sod ium ace t a t e  p H  4.o. The  pro te in  concel 

Amer i can  Cancer  Society  upon  r e c o m m e n d a t i o n  of t he  Commit t¢  
trch Council .  
i ichner  funnel ,  Model 503, a gif t  f rom the  Amer i can  Biosyntheti~ 

s imu l t  
in t race l lu la r  
(DNA 
ALLFREY 
for pa r t i a l  

A 
f rom t h  3 
iden t i  
tO W E B B  8 

a t  p H  5, or  in an  unbuf fe red  ex t rac t .  
Ste 

ove rn igh t  w i th  I I l i ters  of ice-cold o.8, 
ha s  been  a d j u s t e d  to  5.o. The  m i x t u r e  
is m i x e d  w i th  250 g of Celite No. 
32 cm W h a t m a n  No. I pape r  . T he  enz 
90 % s a t u r a t i o n  of (NH4)zSO 4. 

S tep  2. The  p rec ip i t a te  f rom t he  
concen t r a t i on  of p ro t e in  is a d j u s t e d  
p ro te ins  a re  f rac t ioned  a t  th is  p H  
60 and  80 ~/o sa tu ra t ion)  con ta ins  

Step 3. Th i s  p rec ip i t a te  is 
a d j u s t e d  to r-1 em ~280  = IO, a n d  p H  
of (NH4),SO a con t a in s  m o s t  of t he  

Step 4. The  p rec ip i t a te  f rom 
in wa t e r  and  is d ia lyzed  for 48 hour s  

* Aided b y  a g r a n t  f rom t he  
on Growth  of t he  Na t i ona l  R e s e a r c h  

** On  a large s ta in less  steel  B/ ichner  
Corpora t ion ,  Milwaukee,  Wiscons in .  
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aoted t h a t  t he  e t hano l  p rec ip i ta t ion  wa 
~n of t he  "V" modif ica t ion  of s t a r ch  
er, in ob t a in ing  such  sha rp  in ter ferenc  

of bo t h  these  s t a r ches  is u n d e r  way .  
:h p ro jec t  conce rn ing  algal  polysacchar i  
sh ington .  I t  is a p leasure  to  t h a n k  Mr 
)donthalia s ta rch .  
por ted  by  the  N e t h e r l a n d s  Organ iza t  
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13) 174. 
HIRST AND J.  K.  N. JONES, J. Chem. S 
E, Biochim. Biophys. Acta, 9 (1952) 3 °0 
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