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Short Communications 

The properties of algal and sperm flagella obtained by sedimentation 

Flagella from the alga Polyloma uvella have been reported by  the au thor  to contain abou t  0.6 % 
ribonucleic acid phosphorus  1. This was in cont ras t  wi th  the tails of fish sperm,  f rom which this 
subs tance  appeared to be absent.  The reason for the difference was  not  apparent ,  bu t  it now seems 
tha t  the algal nucleic acid was  cytoplasmic in origin. Previously,  flagella mater ia l  had been 
isolated from a suspension by  precipi ta t ion wi th  alcohol and acetic acid, and in the  electron 
naicroscope this suspens ion  seemed reasonably  pure. If, however,  the flagella are isolated by  sedi- 
menta t ion ,  the nucleic acid phosphorus ,  on a lipid-free basis, measured  by  u.v. absorpt ion,  falls 
to 0.22 % -~ 0.o 4 % (6 determinat ions) ,  and if the intact  c e l l s  are shaken wi th  o. 5 lkr sucrose instead 
of d{stilled wate r  and two or three drops of chloroform, this  value falls again to O.lO% =~ 0.o2 % 
(4 determinationsy. The small residual  phosphorus  is not  considered significant. 

Other  propert ies  of flagella obta ined by  sedimenta t ion  are compared  in Table I wi th  those 
,of the original precipitated material .  Methods are as described previously wi th  the exception tha t  
evstine was determined by  the s l ight ly more sensitive and more  convenient  Fleming reaction as 
used by VASSEL 2. 

Thus  lipid, which is left behind during precipitation, is present  in the  sedimented flagella. 
The ra the r  high value of 20 % for Polytoma flagella can ha rd ly  arise f rom the  very  th in  shea th  bu t  
mus t  come more p robab ly  f rom the  ma t r ix  and/or  the  fibrils themselves.  

Tim cystine content  of flagella appears  to be i % or less. Lower  values were obta ined f rom 
sedimented material  bu t  hydrolysis,  especially in the  presence of carbohydrate ,  destroys a propor-  
tion of the cystine. More ca rbohydra te  was present  in the sedimented Polytoma prepara t ions  t han  
in material  obtained by  precipitation, and it seems likely t ha t  the  lower cystine values obtained in 
the former  case were due to a greater  b reakdown of this amino acid during the  pre l iminary  hydrol-  
ysis. Hydrolyses  were all performed in a HCl-formic acid mix ture  a, which would reduce bu t  
certainly not  eliminate the  dest ruct ion of cystine. 
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T A B L E  I 

COMPARISON OF PROPERTIES, OTHER THAN PHOSPHORUS DISTRIBUTION, OF FLAOELLAR 
PREPARATIONS OBTAINED BY PRECIPITATION AND BY SEDIMENTATION 
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Precipitated Precipitated Sedimented Sedimented 
Polytoma sperm (various) Po!ytoma Sperm (perch) 

preparations preparations preparations preparations 

Ash content  (%) 

Nitrogen (%) 

Nitrogen of 
lipid-free 
mater ia l  (%) 

Lipid 

X-ray 

Infra-red 
absorp t ion  

Paper  
chromatog-  
r aphy  

Tyrosine 
(g ac id / ioo  g 
protein) 

T ryp toph  an 2.22- 2.6 I 
(g acid]Ioo g 
protein) 

Cystine o. 81 -o.  87 
(g ac id / Ioo  g 
protein) 

Hexosamine  (%) 0.2-0. 5 

Hexose (%) 0.6-6.2 

Adenosine Positive 
t r iphospha tase  
act ivi ty  

0-3 - -  3-4 0-3 

14.8-15.2 - -  IO.1 7.6-9.8 

14.8-15.2 - -  12. 7 14. 5 

Absent  Absent  About  20 % Some variat ion 
a round  4 ° % 

Consistent  wi th  Consistent wi th  Consistent  wi th  
protein.  No protein.  No protein.  No 
informat ion informat ion  informat ion  
abou t  form abou t  form abou t  form 

C ~ O absorpt ion  - -  C = O absorpt ion  C = O absorpt ion  
m a x i m u m  about  m a x i m u m  abou t  m a x i m u m  about  
165 ° cm 1. Litt le 165o cm -1. Litt le i65 ° cm -1. Little 
indication of fl indication of fl indication of fl 

Common mix tu re  - -  Common mix ture  
of amino-acids,  of amino-acids.  
Proline present ,  Proline present,  
hydroxyproli ,ne hydroxyprol ine  
absent  absent  

3.35-3.92 3.73-4.26 3.44-3.85 3.38-3.85 

2.63-2.68 2.35-2.84 2.63-3.o6 

i . i2  o.4o-o.41 

- -  Not  detectable 
i.e. 0.2 or less. 

6.6--8. 4 1.3-1.8 

Posit ive Posit ive 

Little or no ca rbohydra te  was present  in the sedimented perch-sperm flagella, suggest ing t h a t  
i ts  presence in Polytoma prepara t ions  was  ei ther advent i t ious  or of minor  s t ruc tura l  significance. 
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