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easy to see why in the vast majority of echinoderms the 
process has stopped on attaining five . 

In spite of many difficulties in the suture-line theory, 
p:1rticularly the impracticality of demonstrating experi
m'lntally its main premise, it remains attractive because 
it helps to account for so many otherwise strange phe
nomena of development. But the fact remains, as Cock
bain1 h9.s pointed out, that any theory of echinoderm 
pentamerism which could be more closely linked with 
other unique features of the phylum, such as the single
crystalline condition and open-meshwork nature of the 
skeleton•, would be highly attractive; such a theory must, 
however, be consistent with the facts. 

Department of Zoology, 
University of Oxford. 

Received March 10; revised l\fay 1, 1967. 

'Cockbaln, A. B., Nature,212, 740 (1966). 
2 Nichols, D., Echinoderms (Hutchinson, 1966). 

DAVID NICHOLS 

'Kirchner, G., Znol . .lb. A nat. , 51, 21!11 (1929): Lucas, !>1. G., CR A cad. 
Sci., Paris , 237, 405 (1953); Devries, A ., Publ. Sm·"· Carte gtiol. Alger., 
n .s., 1 , Ul (1054) ; ItMtp, D. , J . Paleontol., 39, 934 (1965). 

• Loven , S. , J(. Svenska Veten.skAk4d. Hand!. , 11, l (1874). 
'Currey, .J.D. , and Nichols, D. , Nature, 214, 81 (1967). 
• Fell, H. B., Phil. Trans. Roy. Soc. , B, 246, 381 (1063). 
'Gordon, I. , Phil. Trans. Roy. Soc.,214, 259 (11126). 
'Fewkes, J. W., Bull. Mus. camp. Zool. Harv., 17, 1 (1888), 
'Nichols, D. , Symp. Zool. Soc . Lon4.,20, 209 (1967). 

10 Bather, F. A., Gregory, \Y. K., and Goodrich, E. S., in A Treatise on 
Zoolo{}y (edit. by Lankester , E. R.), 3 (Black, 1900). 

"Fell , H. B., Oceanogr. Mar. Bwl. Ann. Rev., 4, 233 (1936). 
"Durham, J. W. , Yat• St:i. Maq., 39, 24 (1964); Durham, J. W .. a n<.l 

Caster , K. K. in T real.ise on Invertebrate Paleontology (edit. by Moore, 
R .. C.), Pt. V, 3 (1), 131 (1966). 

Stimulation of Hatching of the Potato-root 
Eelworm Heteroclera rostochiensis by lon 

Exchange Resins 
WE have already reported the possibility that de-ionized 
water might stimulate hatching of the potato-root eel
worm'. We now present confirmatory evidence: glass 
distilled water which has been in contact with certain ion 
exchange resins acquires marked stimulatory properties. 

10 g of standard grade 'Amberlite IRA 400' resin was 
thoroughly stirred up in 100 ml. of glass distilled water 
and then allowed to stand for 24 h. The decanted super
natant constituted solution A, of unknown composition. 
In a hatching test of four weeks duration, using dilutions 
A, A/2, A/4, Aj8, A/16, A/50, each tested on twenty-five 
cysts with a single cyst technique2, mean larval emergence 
per cyst was 263, ll1, 209, 250, 262 and 102, respectively. 
Emergence from 100 cysts in tap-water was 8 per cyst. 
The "resin water" was therefore very powerful; in an 
almost concurrent experiment with cysts from the same 
population, emergence in solutions of a hatching factor 
co:1ce:1trate known to be of high activity was about 150 
per cyst. 

In a repeat experiment which included a series of 
dilutions of the hatching factor concentrate, emergence 
was somewhat lower in the resin water. 160 larvae per 
cyst emerged in the most active of the hatching con
centrate solutions, and 97 in the most active resin water. 
An analysis of variance was carried out with a logarithmic 
transformation because of the skew nature of the data3• 

Values of log (x + l) were used, where x is the number of 
larvae to emerge per cyst. Emergence in all dilutions of 
resin water was significantly greater than in the water 
controls; the highest values did not differ significantly 
from the emergence in all but the two most concentFated 
of the hatching factor solutions. 

First experiments show that a number of other resina 
possess the property. Clearly, de-ionized water must be 
used with circwnspection in hatching t ests. Moreover, the 
use of ion exchange resins, even after exhaustive pre
treatment, in procedures directed towards the isolation of 
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the hatching factor, must be attended by some risk, par
ticularly where recovery rates are on the low side. The 
nature of the substance, or substances, involved is under 
investigation. 

We are grateful to Dr G. J. Janzen, of Groningen, for 
the hatching concentrate, and to Mrs A. Stephenson for 
her assistance. 
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Attempt to find Genetic Recombination in 
Anacystis niclulans 

GENETIC relationships in the blue green algae (Cyano
phyceae or Myxophyceae) are still obscure. There is some 
similarity between the nucleoplasmic ultrastructure of 
blue green algae and that of bacteria', and this similarity 
might also apply to the genetic processes of these two 
organisms, but there are no data for or agaiu.st this idea. 
Kumar assumed that there was one case of a sexual or 
parasexual process in Anacystis nidulans2 • We have 
carried out experiments with this organism similar to 
those of Kumar, and the results are discussed in this 
communication. 

The Cambridge strain of a strictly autotrophic, mild 
thermophilic, unicellular blue green alga, Anacystis 
nidulans (from the Collection of Cultures of Autotrophic 
Organisms, Czechoslovak Academy of Sciences in Prague ), 
was cultured in a slight modification of the liquid basal 
medium C of Kratz and Myers3 at 39° C and 1, 700 lux 
on a shaker. This strain was unable to form discrete 
colonies on agar-agar plates. The standard culture was 
first tested for sensitivity to ten different chemothera
peutic drugs (see Table 1) and then it was cultured in 
media supplemented with gradually increasing concen
trations of the respective drugs. By this procedure we 
obtained strains surviving in penicillin, streptomycin and 
isonicotinhydrazide which were 15, 100 and 200 times 
more concentrated. The sensitivity to the other chemo
therapeutic drugs did not change markedly during ten 
transfers of the standard strain in the drug supplemented 
media, as Table 1 shows. 

Table 1. S.&NSITlVlTY Ol! .4nacvstis nidulans TO CHEMOTHERAPEUTIC DRUGS 

Original level Final level Mode of origin 
Drug of resistance of resistance of resistance 

(pg/ml. or IU/ml.) 

p-Aminooalicylate 

Chloramphenicol 
Cycloserine 
Isonicotinhydrazide 
Neomycin 
Penicillin 
S treptomycln 
Tetracycline 
Vancomycin 
VIomycin 

This drug has no effect even in concentrations of about 
1,000 pgfml. 

1 
10 
10 
0·1 
0·1 
1 
1 

50 
0·1 

3 In one step 
No inorease 

150 In seven steps 
No Increase 

10 In live steps 
200 In seven steps 

No increase 
No Increase 
No increase 

The increase of resistance in all three successful cases 
occurred in several stages; this differs substantially 
from the analogous processes known in bacteria• and 
could indicate a different kind of genetic control of 
resistance to the respective drugs in blue green algae. 

The strains resistant to penicillin (PENr) and to strepto
mycin (STRr) were used . in an attempt to find ge~e.tic 
recombination. Both strams were tested first for stab1l1ty 
of drug resistance by ten successive trans~ers through 
basal medium, when no decrease of res1stance was 
observed. Also the cross-resistance to both antibiotic 
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