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Table II. Incorporation of UDP -14 C-glucose into alkali-insoluble glucan by cell free extracts of P. palmivora zoospores 

Cell fractions Con A Con A + Methyl-a-D-mannoside 1Kethyl-~-D-mannoside No addition 

1000 • g 
Pellet 3.38 4.09 4.0 3.41 

10,000 • g 
Pellet 5.11 6.69 7.57 7.49 

100,000 • g 
Pellet 4.62 5.35 5.38 4.33 

The values are percent of radioactivity incorporated into alkali-insoluble gluean. The reaction mixture (final volume 0.6 ml) consisted of 
0.29 [xmoles of cellobiose, 3.4 [zlnoles of UDP -14 C-glucose (250,000 dpm), 10.8 ~xmoles MgC12, 0.083 M tris-HC1 buffer, pH 7.5, and 0.1 ml 
particulate enzyme. Con A (200 [zg in 0.41 M NaC1) and/or 0.16 M methyl-c~-D-mannoside was added to the appropriate samples. The cell 
fractions were prepared as described elsewhere 6. 

presence  of Con A concen t ra t ions  t h a t  caused to ta l  lysis 
of unencys t ed  cells. I t  seems unlikely t h a t  the  cys t  wall 
p ro t ec t ed  the  cell s imply  by  blocking the  en t ry  of Con A 
since it can pene t r a t e  t h rough  the  wall and  b ind  onto  tile 
cys t  p l a s m a l e m m a  3. 

Since Con A b inds  in tense ly  to  t he  amorphous  mater ia l  
secre ted  by  encys t ing  zoospores, the  possibi l i ty  was 
considered t h a t  Con A p rovoked  zoospore lysis by  inter-  
fering wi th  the  process  of cys t  wall  format ion .  However ,  
Con A did no t  ma rked ly  inh ib i t  the  ac t iv i ty  of wall- 
glucan syn the t a ses  in a cell free sys t em (Table II). In  th is  
cell free sys tem,  glucose residues are joined by  fl, 1-3 and  
#, 1-6 bu t  no t  by  fl-1, 4 l inkages 6, ~, hence,  tile possibi l i ty  
t h a t  Con A migh t  block specifically, cellulose synthes is  
could no t  be excluded.  Al terna te ly ,  t i le p r i m a r y  effect  
m a y  be on the  zoospore p l a s m a l e m m a  where  Con A m a y  
d i s rup t  its funct ion.  For  instance,  i t  m a y  adverse ly  affect  
the  discharge of per iphera l  vesicles and  thus  select ively 
upse t  the  process  of cell wall neogenesis  of t he  zoospore 
w i thou t  affect ing wall  fo rmat ion  in subsequen t  develop- 
men t a l  stages. 

Con A can somet imes  be toxic  s but ,  to  our knowledge,  
t he  dras t ic  le thal  ac t ion  recorded herein has  no t  been  
former ly  described.  The lysis of zoospores b y  Con A 
invi tes  ques t ions  on tile occurrence of th is  p h e n o m e n o n  

par t icu la r ly  dur ing hos t /pa ras i t e  in teract ions ,  and  raises 
t he  speculat ion,  t h a t  i t  m igh t  be an o t h e r  way  in which  
lect ins  con t r ibu te  to  defend higher  p lan t s  agains t  
pa thogens  9. 

Resumen. La concanava l ina  A causa la lisis to ta l  de las 
zoosporas de Phytophthora palmivora. Una  vez enquis tadas ,  
las c61ulas se vue lven  res is tentes  a esta  lectina. Aparen te -  
mente ,  la concanava l ina  A interf iere especi f icamente  con 
el proceso de neog6nesis de pared  celular. 
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The Proposal of an Unified Model for the Interpretation of the Activity of Different 
Classes of f l-Adrenergic Agents  

The fl-adrenergic agonists  and an tagon i s t s  can be 
divided 1 in two types ,  A and B. Al though  the  s t ruc ture-  
ac t iv i ty  re la t ionship  of these  drugs has  been  ex tens ive ly  
s tudied,  the re  is no sa t i s fac tory  exp lana t ion  for t he  way  
in which the  A r - O - C H  2 moie ty  of t y p e  B compounds  can 
replace the  single a romat ic  nucleus of t y p e  A agents  in t he  
drug- recep tor  in te rac t ion  s . Therefore,  we have  in i t ia ted  

OH N <  
I l 

R - - C - - C  

A :  R = Ary];  B: R = Ary l -O-CH2 

all inves t iga t ion  of t he  X - r a y  c rys ta l  s t ruc tures  of 
r ep resen ta t ive  compounds  of t y p e  B, and compared  these  
th ree-d imens iona l  s t ruc tura l  d a t a  wi th  s imilar  k inds  of 
da t a  f rom type  A compounds .  The crysta l  s t ruc tures  of 
two  t y p e  B fl-blockers (propranolol  [ 2 ] and  alprenolol [ 3 ]) 

have  been  repor ted  ~, and  we have  recent ly  de t e rmined  
the  s t ruc tures  of propranolol ,  p ropranolo l  hydrochlor ide  
and dichloroisoproterenol ,  a t y p e  A fl-blocker. 

The tors ion angles abou t  the  C1-C~ bond  are similar  in 
bo th  2 and  2.HC1, and  correspond to a conformat ion  in 
which  n i t rogen is app rox ima te ly  anti-periplanar to  t he  

1 For type B fl-adrenergic agonits, see: J. A. EDWARDS, B. BERKOZ, 
G. S. LEWIS, O. HALPERN, J. H. FRIED, A. IV[. STEOSBERG, L. M. 
MILLER, S. URICH, F. LIu and A. P. ROSZKOWSKI, J. med. Chem. 
77, 200 (1974). 

2 See, for example : ~ J. H. BmL and B. K. B. Lc.~, Progr. Drug Res. 
10, 46 (1966). - b E. J. ARI~NS, Ann. N.Y. Acad. Sci. 739, 606 
(1967). - ~ M. S. K. GnouRI and T. J. HALEr, J. Pharm. Sei. 58, 
511 (1969). - a A. M. BARRETT, in Drug Design (Ed. E. J. ARIi~NS; 
Academic Press, New York, N.Y. 1972), vol. 3, p. 205. 
~ J. DANGOUMAU, Y. BARRA~S and ~.  COTRAIT, J. Pharmae., 
Paris 4, 5 (1973). - b y.  BARRANS, M. COTRAIT and J. DANGOUr~AU, 
Aeta crystallogr., Sect. B., 29, 1264 (1973). 
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Dihedral angles between the least-squares planes of N-C1-C2-C ~ and Ca-C~-Cs-C6-CT-C s for adrenergic drugs of the general formula 1 and 
of N-C1-C~-C 3 and C8-0~-C4-C ~ for propanolol (2) and alprenoIol (3) 

Compound 

7 }.~,,.~ 8 UH I'4-- //'-~\ I I " H  
R2--<,6 (, ) 3/~-QH--CH--R4 

6 3 z / 

R3 1 

R 1 R 2 R 3 R 4 R~ 

Norephinephrine OH OH H 
Epinephrine OH OH H 
Isoproterenol OH OH H 
Dichloroisoproterenol C1 CI H 
Ephedrine H H H 

Th 1165a OH H OH 

Salbutamol CH2OH OH H 

H H 
H CH 3 
H CH(CHa) 2 
H CH(CH3) 2 
CH 3 CH~ 

/CHz 
H CH 

H C(CHa) ~ 

Pharmacological Salt Dihedral angle 
action 

r Hydrochloride 82.65 
r fl-Agonist Hydrogen (+)-tartrate 2.811 
fi-Agonist Sulfate dihydrate 78.4, 74.76 
fl-Antagonist Free base 84.11~ 
r ~-Agonist Hydroehloride 84.34 

Monohydrogenphosphate 87.0, 86.91~ 
monohydrate 

fl-Agonist Hydrobromide 72.97, 9 

fi-Agonist Free base 73.7 s, 9 

H 

IOH N( / /CH 3 
2 I I~CH 
O--CH2--CH--CH 2 x 

2 

Propranolol (2) 

Alprenolol (3) 

H 

.C.H 2 1OH NF CH 3 
2 I I~ / 
O_CH2_CH_CH 2 CH\ 

I h 3 2 1 "CH 3 
CH2"~5 

3 

fl-Antagonist Hydroehloride 56.6 
Free base 70.0 

fi-Antagonist Hydrochloride 77.2 ab 

A r - O - C H  2 moie ty  (s t ructure  4). This a r r angemen t  has 
been found  in the  solid s t a t e  by  X - r a y  crys ta l lographic  
analyses  3-n,  in solut ion by  NMR-spec t ro seopy  12 and in 
the  gas-phase  by  MO calculat ions 13 for a- and  fl-adrenergic 
agonis ts  and for fl-adrenergie antagonis ts .  The conforma-  
t ions  of the  C2-Ca, C3-O~ and  O3-C4 bonds  f rom the  naph-  
t h y l - O - C H 2 - C H ( O H  ) moiet ies  of t y p e  B drugs are of 
par t i cu la r  in te res t  when  compared  to  conformat ions  
in t he  aryl-CIK(OH) por t ions  of t y p e  A compounds ,  
because it appears  t h a t  the  C3-O2-C4-C ~ regions in the  
t y p e  B drugs are s t ruc tura l ly  analogous to  t he  aryl  
nuclei  of the  t y p e  A drugs. 

R 

N~ 

4 ,  R = Ar-O-CH2,  Ar 

In  bo th  the  t y p e  A fi-blocking drugs and  e, f l-st imulat-  
ing agents  (1, Table) the  a romat ic  r ing toge the r  w i th  t he  
side chain  h y d r o x y l  and  n i t rogen  have  been  general ly  
regarded  as the  ma in  reac t ive  centers  for t he  in te rac t ion  
of the  drug  wi th  the  receptor .  In  order  to expla in  the  

fl-adrenergic blocking ac t iv i ty  of the  t y p e  B agents ,  it  
was sugges ted  t h a t  the  O - C H  2 br idge holds the  a romat ic  
group of these  drugs in a posit ion,  re la t ive  to  the  amino-  
e thanol  side chain,  which is s imilar  to  t h a t  of the  a romat ic  
r ing d i rec t ly  l inked to  the  side chain of the  t y p e  A drugs 2d. 
Other  workers  have  observed t h a t  the  inser t ion of the  
O - C H  2 group modif ies  t he  d is tances  be tween  the  a romat ic  
group and  the  o ther  ac t ive  centers  of the  drug, and  have  
proposed,  therefore ,  t h a t  c o m p l e m e n t a r y  neighbor ing 
accessory receptor  areas m a y  be involved in the  drug-  
receptor  in te rac t ion  2b, 3a. 

Based on our  results ,  we propose  an a l ternat ive ,  and in 
our opinion more  likely, hypo thes i s :  t h a t  the  O~-C4-C 5 
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moie ty  in t he  t y p e  B fl-adrenergic drugs,  owing to  the  
conjugat ion  of oxygen wi th  t he  n a p h t h y l  ring, can elec- 
t ronical ly  and sterically s imulate  a por t ion  of an a romat ic  
r ing and  therefore  t ake  t h e  place of t he  aryl  group di rec t ly  
l inked to  the  C 2 a t o m  in t he  t ype  A drugs in the  in te rac t ion  
wi th  the  receptor .  This hypo thes i s  is suppor ted  by  the  
fact  t h a t  the  relat ive or ien ta t ions  of the  leas t -square  
planes of the  Ca-O2-C~-C 5 group and the  aminoe thano l  
side chains  are very similar in 2, 2 .  HC1 and  3 .  HC1, and  
t h a t  th is  same kind of o r ien ta t ion  has been found be tween  
the  aryl  and aminoe thano l  groups in the  ma jo r i t y  of 
t ype  A (1) drugs which  have  been examined  by  X- ray  
crys ta l lography.  The leas t -squares  plane angle da t a  
repor ted  in the Table  show t h a t  there  is a clear re la t ionship  
be tween  the  Ar -CH(OH)  and Ar -O-CH2CH (OH) moiet ies :  
the  angles are all in the  56-87 ~ range,  wi th  the  one excep- 
t ion of adrenal ine  tartrate~(2.8~ Small  differences ob- 
served in the  aflgles are p robab ly  due to crys ta l  packing  
forces ~. 

Zusammen/assung. Mittels  t~6ntgens t rahlen  wurde  die 
Kr i s t a l l s t ruk tu r  des fl-Blockers Propranolo l  und  seines 
Chlorhydra t s  vermessen  und  be im le tz te ren  gewisse 

Untersch iede  zu fr i iheren Resu l t a t en  gefundeI1. Auf Grund 
dieser Vermessungen  wird erklS~rt, weshalb  auch der 
Typus  B Antagon i s ten  liefern kann,  und eine neue 
H y p o t h e s e  fiir die Wi rksamke i t  yon  Typ  B aufgestell t .  
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Properties of Ca~+,Mge+-Dependentt~n~donuclease 
A Mg~+-dependent endonuclease  is p resen t  in embryos  

of sea urchin  (Paracentrotus lividus) 1, in tes t is  of the  crabs 
(Neptunas astalus) 2 and  Cancer pagurus a and  in the  
hepa topanc reas  of Octopus vulgaris ~ which  requires  Ca ~+ 
for m ax imM  act iv i ty .  In  the  p resen t  s t u d y  a deoxy-  
r ibonuclease  was d e m o n s t r a t e d  in eggs of the  sea urchin  
Arbacia punctulata which  required b o t h  Ca ~+ and Mg 2+ 
for ac t iv i ty .  I t  was capable  of s t imula t ing  the  t emp l a t e  
ac t iv i ty  of sea urchin  spe rm ch roma t in  for DNA synthesis .  

Materials and methods. Eggs and  sperms  were ob ta ined  
f rom sea urchin  by  an es tabl ished m e t h o d  of in ject ing 
0.5 ml  of 0.55 M KC1. The semen was suspended  in a 
small  a m o u n t  of art if icial  sea wa te r  and centr i fuged at  a 
low speed. The s u p e r n a t a n t  was des igna ted  as seminal  
plasma.  Sperm ch roma t in  was p repa red  as descr ibed by  
OZAKI 5 wi th  sl ight modif icat ions .  

Endonuc lease  was isolated f rom eggs which  were 
washed  several  t imes  wi th  artificial  sea wa te r  (MBL) and 

Table I. Effect of bivalent cations and EGTA on endonuelease 
activity in sea urchin eggs 

Assay systems Activity 
(10 ~ units/mg protein) 

Control 0 
+ 10 mM MgC12 0.06 
+ 2 mM CaC12 0.18 
+ 10 mM MgC12 0 

0.6 mM EGTA 
+ 10 mM MgCL 8.88 

2 mM CaC12 
+ 10 mM MgCI~ 8.22 

2 mM CaC12 
0.6 mM EGTA 

Control assay system contained 100 ~xl [3HI DNA gel (2 • 10 ~ cts/min) 
50 mM Tris-HC1 (pH 7.5}, 10 mM 2-mereaptoethanol, appropriate 
amount of enzyme preparations and with or without 10 mM MgC12, 
and 0.6 mM EGTA in a total vol of 0.2 nil. The mixture was in- 
cubated at 37 ~ 

from~.e~,~Urchin~ggs of.Arbacia punctulata 
suspended  in a cold med i u m conta in ing  25 m M  Tris-HC1 
(pH 8.0), 2 m M  MgC12. The eggs were homogenized  in a 
Dounce  homogenizer .  The homogena t e  was cent r i fuged at  
15,000 g for 15 min. The s u p e r n a t a n t  was f rac t iona ted  by  
prec ip i ta t ion  wi th  solid a m m o n i u m  sulfate (50-80% 
saturat ion) .  The prec ip i ta ted  pro te ins  were collected by  
cen t r i fuga t ion  a t  15,000 g for 15 rain and dissolved in a 
med i u m conta in ing  0.01 M Tris-HC1 (pH 8.0), 30% 
glycerol. 

Egg  nuclei  were p repa red  according to PIKO, TYLER and  
VINOGRAD 6. The endonuclease  was ex t r ac t ed  f rom the  
isolated nuclei  as descr ibed for ra t  tes t is  nucleiL The 
procedure  for the  de t e rmina t ion  of acid and alkaline 
endonuclease  act ivi t ies  by  measur ing  the  a m o u n t  of 
r ad ioac t iv i ty  solubilized f rom [~H]DNA gel and the  
m e t h o d  for measur ing  the  t e m p l a t e  ac t iv i ty  of spe rm 
ch roma t in  w i th  D N A  polymerase  and [~H]TTP were  
descr ibed in previous  repor t s  s-10 

D N A  was p r ep a red  f rom sea urchin  spe rm ch roma t in  as 
descr ibed by  SMITH n. The endonucleoly t ic  p ro p e r ty  of 
the  egg enzyme was de t e rmined  by  incuba t ing  a mix tu re  
conta in ing  100 ~xg of sea urchin  spe rm DNA, 10 m2VI 
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