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insec t  prefers  ob jec t s  of a g iven  angu l a r  size, m o t i o n  
p a r a l l a x  m a y  be one m e c h a n i s m  to d e t e r m i n e  d i s t ance  a n d  
abso lu te  size of t he  object .  

A l though ,  in  our  e x p e r i m e n t s  on  t he  wa lk ing  fly, a 
h igh ly  s ign i f ican t  effect  of p a t t e r n  d i s t ance  could be  
p roved ,  t h a t  effect  is no t  necessar i ly  to  be  exp la ined  b y  
b inocu l a r  or m o n o c u l a r  m e c h a n i s m s  of d i s t ance  measu r -  
ing. Accord ing  to p rev ious  resul ts ,  t h e  s p o n t a n e o u s  pref-  
erence  of Drosophila flies t ow ar ds  ve r t i ca l ly  inc l ined  
s t r ipes  is due  to  t he  fac t  t h a t  ve r t i ca l  s t r ipes  fac i l i ta te  a n y  
m e c h a n i s m  of l ocomoto r  course  control~Z T h a t  exp l ana -  
t ion  coincides w i t h  t h e  e x p e r i m e n t a l  d a t a  t h a t  t h e  
preference  for ve r t i ca l  s t r ipes  fades w h e n  t he  w a v e l e n g t h  
a p p r o a c h e s  t he  r e so lu t ion  t h r e s h o l d  a t  A ~ 2 A~0 (AW = 
d ive rgence  angle  of n e i g h b o u r i n g  v isua l  uni ts) ,  a n d  t h a t  i t  
is even  reve r sed  in  t he  r ange  of AV) < X < 2 d%0 (pref- 
erence  for ho r i zon ta l  s tr ipes) .  T he  r ecen t  resu l t s  s u p p o r t  
t he  h y p o t h e s i s  t h a t  th i s  m e c h a n i s m  of v i sua l  course  
con t ro l  also depends  on  t he  d i s t ance  of t he  ver t i ca l  s t r ipe  
p a t t e r n  w i t h  r ega rd  to t h e  f ly ' s  pos i t ion  (provided  t h a t  
is iden t i ca l  in  al l  cases) : t h e  smal le r  t h a t  d i s t ance  becomes,  
t he  more  t h e  c a p a c i t y  of m a i n t a i n i n g  a s t r a i g h t  course  is 
lost. One di f ference caused  b y  nea r  a n d  fa r  s t r ipes  which  
coincide in angu l a r  d imens ions  consis ts  in t h e  d i f fe ren t  
angu l a r  veloci t ies  of t he  ve r t i ca l  images,  w h e n  t he  fly 
app roaches  t h e  s t r ipes  (mot ion  para l lax) .  T he  ve loc i ty  of 
image  m o t i o n  increases  w i t h  decreas ing  d i s t ance  b e t w e e n  
wa lk ing  f ly a n d  s t r ipe  p a t t e r n .  Accord ing  to some cine- 
m a t o g r a p h i c  m e a s u r e m e n t s ,  t h e  de-winged  flies are 
wa lk ing  b y  a speed of a b o u t  25 m m -  sec -~ ~. ]3y th i s  one 

can  ca lcu la te  t he  angu la r  ve loc i ty  of a c o n t r a s t  l ine 
m o v i n g  l a t e ra l ly  over  t he  f ly 's  eyes w h e n  t h e  fly is 
a p p r o a c h i n g  t he  cen te r  of a ve r t i ca l  str ipe.  W h e n  t he  
f ly is crossing t he  circle C1, these  angu l a r  veloci t ies  are 
0.5 ~  -~ a n d  2.3 ~ sec -~ in t h e  large  and  smal l  d rum,  
respect ive ly .  The  m e c h a n i s m  of locomotor  course control ,  
a n d  t h u s  t he  preference  for ve r t i ca l  s tr ipes,  m a y  well  
d e p e n d  on those  differences  in t h e  ve loc i ty  of image  
m o t i o n  a n d  m a y  h a v e  n o t h i n g  a t  all to  do w i t h  d i s tance  
m e a s u r i n g  ~s. 

Zusammen[assung. ir b e v o r z u g e n  sehwinke lkon-  
s t a n t e  Ver t ika l -  gegeni iber  Hor i zon ta l s t r e i f en  bet  grossen, 
n i c h t  dagegen  bet  k le inen  M u s t e r e n t f e r n u n g e n .  Diese 
e n t f e r n u n g s a b h g n g i g e  Ver t ika l s t r e i f enp rg fe renz  wi rd  als 
Folge eines M e c h a n i s m u s  zur  op t i s ehen  K u r s k o n t r o l l e  
v e r s t a n d e n ,  der  yon  A r t  u n d  Geschwind igke i t  der  
r e t i na l en  B i l d v e r s c h i e b u n g  a b h g n g t .  
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L y s i s  of Z o o s p o r e s  of Phytophthora palmivora induced  by Concanava l in  A 

Major  changes  occur  on  t he  surface  of zoospores  of 
Phytophthora palmivora u n d e r g o i n g  e n c y s t m e n t .  W i t h i n  
2 min,  t he  wal lqess  zoospore  secretes  a n  a m o r p h o u s  cys t  
coa t  a n d  e l abora t e s  de novo  a microf ib r i l l a r  cell wall  
m a d e  of /%glucans 1,~. T he  u n e n c y s t e d  zoospore b inds  
c o n c a n a v a l i n  A (Coil A) on  i t s  p l a s m a l e m m a .  This  surface 
b i n d i n g  capac i t y  increases  g rea t ly  d u r i n g  e n c y s t m e n t  as 
new Con A recep to r  si tes a p p e a r  on t h e  cell surface  a. 
These  new  s i tes  co r re spond  to  t h e  a m o r p h o u s  coa t  
m a t e r i a l  secre ted  b y  t he  so-called pe r iphe ra l  vesicles 4. 
W e  bel ieve t h a t  th i s  Con A b i n d i n g  m a t e r i a l  is i nvo lved  
in cell adhes ion  a n d  cys t  wal l  fo rmat ion .  

In  t he  course of s t u d y i n g  t he  b i n d i n g  of Con A to  
zoospores,  we n o t e d  a l e tha l  act ion.  Moti le  zoospores 

Table I. Effect of concanavalin A on zoospores of P. palmivom 

Coneanavalin A Coneanavalin A Concanavalln A plus 
(btg/ml) methyl-c~-D-mannoside 

200 + + + +  
100 + + + +  
50 -b+ q-+  
25 + 
12.5 

i n c u b a t e d  w i t h  Con A a t  c o n c e n t r a t i o n s  as low as, 
25-50 tzg/ml ceased swimming ,  a g g l u t i n a t e d  weak ly  and  
b e g a n  lys ing w i t h i n  a few minu tes .  B y  30 rain,  essent ia l ly  
all  zoospores h a d  b u r s t  (Table  I). The  lyric ac t ion  of Con A 
could be  comple t e ly  nul l i f ied b y  me thy l - e - I ) -mannos ide  
(0.166 M)  if t he  m a n n o s i d e  was added  w i t h i n  3 ra in  a f te r  
expos ing  the  mot i l e  zoospores to  Con A (200 p.g/ml). I f  
t he  a d d i t i o n  was m a d e  a f t e r  5 rain,  a b o u t  ha l f  of t he  
zoospores  lysed while  the  r e s t  encys t ed  normal ly .  Af t e r  
a 10 ra in  exposure  to  Con A, t h e  en t i r e  p o p u l a t i o n  lysed. 

A n n u l m e n t  of t he  lyr ic  effect  of Con A b y  methyl -e - I ) -  
m a n n o s i d e  i nd i ca t ed  t h a t  Con A was o p e r a t i n g  as a lec t in  5. 
I t  could be  a rgued  t h a t  methyl-c~-D-mannoside p r e v e n t e d  
lysis b y  a f fo rd ing  osmot ic  p r o t e c t i o n  to  t he  cells. However ,  
t h i s  was  ru led  ou t  because  m a n n i t o l  (0.166 M) a d d e d  in 
lieu of m e t h y l - e - I ) - m a n n o s i d e  did  no t  p r e v e n t  Con A- 
induced  lysis. A t  0.32 Jig m a n n i t o l ,  t h e  zoospores also 
lysed b y  t he  ac t ion  of Con A, b u t  m a n y  of t he  cells d id  
no t  b u r s t ;  t h e y  b e c a m e  i r regu la r  in  shape,  showed a 
g r a n u l a t e d  cy top l a smic  appea rance ,  a n d  failed to  ger- 
mina te .  I n  t he  presence  of 0.32 M m a n n i t o l  alone, t h e  cells 
g e r m i n a t e d  normal ly .  

I n  s h a r p  c o n t r a s t  to  zoospores,  cys ts  (p repa red  b y  
v igorous  a g i t a t i o n  of a zoospore  suspens ion  1) were n o t  
suscept ib le  to  Con A. T h e y  g e r m i n a t e d  n o r m a l l y  in  t h e  

(+  + + +)  = total lysis, (--) = no Iysis. The zoospore suspension 
was incubated at room temperature and scored for lysis after 45-60 
rain under a light microscope. The incubation mixture contained: 
0.7 ml motile zoospore suspension (2 • 106 eells/ml), 0.2 ml Con A at 
the appropriate concn in 0.05 M NaC1 and either 0.1 ml of 4 mM 
sodium phosphate buffer, pH 7.2, in 0.05 M NaC1, or 0.1 ml of 0.8 M 
methyt-~-D-mannoside in the same buffer/salt. 

1 J. TOKUNAGA and S. BARTNICKI-GARCIA, Arch. Mikrobiol. 79, 283 
(1971). 
J. TOKUNAGA and S. BARTNICKI-GARCIA, Arch. Mikrobiol, 79, 293, 
(1971). 

a V. O. SING and S. BARTNICKI-GARcIA, J. Cell Sci., in press. 
4 V. O. SING and S. BARTNICKI-GARCIA, J .  Cell Set., in press. 
s I. J. GOLI)STmX, C. E. HOLLeRMAN and E. E. SMITH, Biochemistry 

4, 876 (1965). 
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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. 

V. O. SING and S. BARTNICKI-GARCIA10 

Department of Plant Pathology, University of Cali/ornia, 
Riverside (Cali/ornia 92502, USA),  3 February 7975. 

6 M. C. WANG and S. BARTNICKI-GARCIA, Biochem. biophys.  Res. 
Commun. 24, 832 (1966). 
M. C. WANG and S. BARTNICKI-GARClA, Bact. Proe. 72, 61 (1961). 

8 N. SHARON and H. LIS, Science 777, 949 (1972). 
9 p. ALBERSHEIlV/ and A. J. ANDERSON, Proc. natI1. Acad. Sci., USA 

ca, 1815 (1971). 
i0 Acknowledgment. This investigation was supported by research 

grants Nos. GB-32165 and BMS 72-01862 from the National 
Science Foundation, USA. 

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). 


