
whenever the colnpounds of the group 
V, VI and VII elements act as Lewis 
bases, x-bonding should be an important 
factor in the base strength of these com- 
pounds. 

DARLH. MCDA~IEI .  
Depa?tment of Clzemistr)~, Universit)~ of 
Pittsburglz, Pittsburgh, Pennsylvania 

References and Notes 

1.  There is a slight irregularity in the a~nine   
family, the tertiary amines being less basic  
than the secondary amines. This anomaly has  
been explained by H. C. Brown, H .  Bartholo-  
may, and hl. D. Taylor in terms of B-strain  
[J. A m .  Chem.  Soc. G6, 435 (1944)l and hy 
R. G. Pearson and F. V. Williams in terms of 
solvation effects [J. A m .  Chem.  Soc. 76, 253 
11954)1. 

2.  H. C:'~rown et al., Ahstr, of 121st meeting,  
.4merican Chemical Society, p. 9K; R. E.  
Weston. Ir . .  and 1. Bireleisen., -I. A m .  Chenz.  
Soc. 76; 5074 (195h).  

3.  See J. H.  Gibbs for an alternative explanation 
11. Chem.  Phvs. 22. 1460 (195411. 

4.  k. V. ~idgwick, T h e  Chemicai ~Elcn~en t s  nud 
Their Compounds (Oxford Univ. Press, Lon- 
don, 1950), vol. 2, pp. 890, 958, 966. 

5 .   W. A. G. Graham and F. G. A. Stone, Chewl- 
istry and Industry 1956, 319 (1956) ; J. Inorg.  
Nuclear Chem.  3 .  161 (19561.  

6.  F. G. A. Stone and A. B. ~ n r g .  J .  A m .  C h e n ~ .   
Soc. 76, 386 (1956).  

7.  Nils Wellstrtim. 2 ,  t~hl'sik. Chenz. A177. 337. , 
(1936). 

8.  H. C. Brown, Record Chem.  Progr. (Kresgc-   
Hooker Sci. L i b . )  14. 83 (19531.  

9.  E. Fromm and G. ~aiziss,'~ n n 'Chem.  Justus  
Leibigs 374, 90 (1910).  

10.  R. Wong and H. C. Brown, J .  Inorg. Nuclear 
Chem.  1, 402 (1955). 

11.  E. Wiherg and K. Schnster, Z. anorg. u .  all- 
ecrn. Chern. 213. 94 119331: R. R. Holmes. 
P ~ . D .thesis, ~ u r d r r e  University (1954). 

12.  J. R. Van Wazer, J .  A m .  Chewl. Soc. 78, 5709 
(1956). 

Distribution of Calcium in 
Adult Drosophila melanogaster 

I t  has been shown bv Levine il 'i that 
\ ,  

the amount of crossing over observed in 
females of Drosoplzila melanogaster can 
be decreased by feeding adults on me-
dium containing increased amounts of 
calcium. Similar effects are produced if 
the females are desiccated during pupal 
life. O n  the other hand, crossing over 
is increased if the females are fed during 
larval life on a medium containing the 
chelating agent, ethyle~lediami~letetra-
acetic acid. To  explain these results, 
Levine postulated that calcium normally 
plays a role in the nuclei of D.  melano- 
gaster and that this role is to "stabilize" 
the chrornosomes. Therefore, if the cel- 
lular calcium concentration is increased 
by feeding the fly extra calcium or by 
decreasing the water content of the cells 
by desiccation, the chroniosonies are 
"stabilized" and show less crossing over. 
Conversely, if the calcium content is 
decreased by administering a chelati~lg 
agent, then the cl~romosomes become 
"unstable" and show increased amounts 
of crossing over. 

However, it is hard to reconcile this acid can reduce the available calciuln 
theory with certain information that is in the standard medium below the 
available concerning the calciuln re- traces in which it is required. 
quirements of D. melanogaster. I t  is K. C. KIXG 
known, for example, that if calcium is Axx C. RUBINSON 
required by D,melanogaster at all, it is Brookhaven National Laboratory, 
necessary only in minute quantities ( 2 ) .  Upton,  N e w  York ,  and Nortlzwestern 
Furthermore, Yasuzumi and Sawada ('nitlersity, Evanston, Illznois 
( 3 )  have shown that, whereas calcium 
is present in the cytoplasm of the larval References dnd Notes 

salivary gland cells of D. virilis, it is 1. R. P. Levine, Proc. A'atl. Acad. Sci. U .S .  41, 

apparently absent in the chromosomes, 727 (1955). 
2. J. Loeh, J .  Biol. Chem.  23, 431 (1915); D. L. 

and Poulson and Bowen (4),utilizing Ruhinstein, W. Lwowa, H .  Bnrlakowa, Bio-
radiocalcium, found no evidence for chern. 2.  278, 418 (1935); H. Iialmns, A m .  

Naturalist 77, 376 (1943) ; J. H.  Sang, J. Exptl.
nuclear localization of calcium in larvae Biol. 33, 45 (1956).  
of D.  repleta. In  addition, Poulson and 3. G. Yasuzumi and H .  Sawada, Cyfologia ( T o -   

, ,  ~Bowen state that "the ranid transfer of kvo)  15. 295 119501. , , 
4.  D. F. Porrlson and V. 1'. Bowen, Chemistry

the element to storage areas of the mal- aud Physiology of  the Nucleus (Academic Press, 

pighian tubules contraindicates the ex- Kew York, 1952), pp. 161-180. 
5 .   This work was supported hy the U.S. .4tomic 

istence of any major calcium component Energy Commission. 
in tissues generally." 10 January 1957 

The  results of our autoradiographic 
studies ( 5 )  of Ca45-localizatio~~ in adult 
D.  melanogaster are in complete agree- 
ment with the statement of Poulson and 
Bowen. Flies of the Oregon-R strain Purification of Poliovirus 
were fed during the larval and adult with Fluorocarbon 
stages on Sarcharomyces cerevisiae ho-
mogeneously labeled with Ca4?. Auto- TYhen we were searching for a pro-
radiograms of adults showed Ca45 to be cedure for removing protein from crude 
holnogeneously distributed in the blood viral suspensions, the report of Gessler 
and tissue fluids and concentrated only et al. ( I )  came to our attention. Gessler 
in the terminal portions of the anterior et al. have described a procedure for the 
malpighian tubules. Developed grains purification of vaccinia and Rous sar-
were equally abundant whether above coma virus in which infected tissues are 
the nuclei or the cvtoolasm of the cells homogenized in a high speed blender 
making up various tissues. There was no with a fluorocarbon mixture. O n  separa- 
concentration of calciuln in oocyte nuclei tion of the two phases, it was found that 
or sperm heads. The  calcium content of nonviral protein was rernovcd from the 
the adults was 165 ppm. Males and aqueous layer, whereas the virus re-
females did not differ significantly with mained in it. This communication ( 2 )  
respect to the distribution of calcium. reports results following the application 
The  distribution of calcium from yeast of a similar procedure to the purification 
ingested during adult and larval stages of poliomyelitis virus, type 11, strain 
was as follon~s: head, 0.13 1 ; thorax, MEF-I ,  that was grown in a culture of 
0.141; legs, 0.051; wings, 0.024; gut, HeLa cells. 
0.084; reproductive system, 0.037; mal- T h e  medium usid for prop~gat ion of 
pighian tubules, 0.109; abdominal resi-
due, 0.066; and liquid residue (rn-tinly 
hemolymph), 0.357 (for adult flies 0 to 
1 day old) .  

T\re conclude ( i )  that Drosoplzila 
melanogaster requires at most trace 
amounts of calcium, (ii)  that the ma-
jority of the calcium taken in is rapidly 
transferred to and stored in the excre-
tory organ of the illsect, and (iii) t h ~ t  
calcium is not required as a component 
of chromosomes in concentrations higher 
than those found in the cytoplasm and 
body fluids. 

I t  follows that, if calcium plays a 
role in "stabilizing" the chroll~osomes of 

> 

D. melanogaster, then extremely small 
amounts are required. I t  is difficult to / 
see under these conditions why adding 1 2 3 4 5 6 

more calciuln to the standsrd medium NUMBER OF TREATMENTS 

should have any effect. I t  also seems Fig. 1. Protein removal by fluorocarbon 
unlikely that c thyle~led~ami~~etet laacet ictreatment. 
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Fig. 2. (Top) Crude suspension of polio- 
virus, type 11, strain MEF-1 (X  18,400). 
(Bottom) Poliovirus, type 11, strain 
MEF-1, purified by one fluxocarbon 
treatment (X  18,400). 

the host tissue was Eagle's basal medium 
(3)  to which human serum was added to 
a final concentration of 10 percent. The 
following method was employed in the 
purification procedure. All operations 
with infectious materials were carried out 
in a hood equipped with an exhaust sys- 
tem. Freon 112, 1,2 difluorotetrachloro- 
ethane ( 4 ) ,  was dissolved in n-heptane 
to yield a solution with a specific gravity 
of 1.30. Equal volumes of aqueous virus 
suspension and fluorocarbon solutions, 
both cooled to 4OC, were then blended 
at top speed (14,500 rev/min) in a Serv- 
all Omnimixer. The blending chamber 
was immersed in an ice bath during the 
homogenization. The chamber was then 
allowed to stand undisturbed for 10 min- 
utes to allow any aerosols that might have 
developed to settle. The homogenate 
was centrifuged for 10 minutes at lOOOg 
and was found to have separated into 
three layers. Uppermost was a clear 
aqueous layer containing the virus; at the 
bottom was the clear fluorocarbon mix- 
ture; the protein accumulated at the in- 
terphase. 

It is possible to remove 90 percent of 

the protein by repeatedly treating a sam- 
ple of growth medium with the fluoro- 
carbon mixture. In  Fig. 1 are shown the 
effects of repeated homogenizations, as 
well as the effects of various times of 
homogenization, on the protein content 
of the aqueous phase. Protein was deter- 
mined by the method of Lowry et al. 
(5). Since homogenization for as long as 
10 minutes did not increase the efficiency 
of a single extraction, blending for 1 to 2 
minutes was adopted as a routine pro- 
cedure. However, an increase in the ratio 
of fluorocarbon mixture to aqueous sus- 
pension did increase the efficiency of ex- 
traction in one instance: in this experi- 
ment, a ratio of 10/1 was used, and al- 
most 50 percent of the protein was re- 
moved in one step. 

The residual concentrations of infec- 
tious virus were determined after suc- 
cessive fluorocarbon treatments had in- 
creased the purity of the viral material. 
In one typical experiment, 200' ml of 
crude poliovirus suspension containing 
106.50 tissue-culture infectious doses (6) 
were subjected to six successive fluoro- 
carbon treatments. A sample of the su- 
pernatant fluid from each treatment was 
assayed for viral content. Tenfold serial 
dilutions were made in growth medium 
in which calf serum was substituted for 
human serum. One-milliliter aliquots of 
each dilution were inoculated into each 
of four tubes containing HeLa cells. 
After three days' incubation at 37OC, the 
presence or absence of virus was deter- 
mined by observing whether or not the 
sheet of cells had disintegrated. The 
supernatant fluids obtained after each of 
the six successive treatments titered 
106.29 106.60 106.25, 106.75 104.75 and 

9 , 
104.75, respectively. Thus there was no 
si,gnificant decrease in titer until after 
three successive treatments. 

Electron photomicrographs (7)  of the 
supernatant fluids of cultures of strain 
HeLa cells that were infected with polio- 
virus before and after one fluorocarbon 
treatment (Fig. 2) show 'that one such 
treatment removes nonviral components 
to such a degree that viral particles can 
be readily distinyuished. 

This purification procedure was subse- 
quently applied successfully to other 
viral suspensions; coliphage T5; polio- 
virus, types 1 and 3; feline pneumonitis 
virus; and certain members of the adeno- 
virus group. By the same means, Hum- 
meler and Hamparian (8), report that 
anticomplementary activity and host 
antigens are removed from poliomyelitis 
antigens derived from tissue culture. 
Werner (9) reports the purification of 
some adenovirus types by the fluorocar- 
bon method. The foregoing method 
seems to have great applicability and 
shows promise of providing a relatively 
simple way of removing protein from 

viral suspensions without materially af- 
fecting the virus particle. Further work 
to assess the scope of usefulness of this 
procedure is being carried out in our 
laboratory (10). 
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Removal of Anticomplementary 
Activity and Host Antigens from 
Viral Preparations by Fluorocarbon 

Complement-fixing antigens derived 
from tissue cultures of HeLa or monkey 
renal cells infected with poliomyelitis or 
other viruses may reveal anticomplemen- 
tary activity that renders them unsuit- 
able. Since such preparations also regu- 
larly contain host materials, the specific 
reactions can be analyzed and standard- 
ized only with serums free of antibodies 
to host antigens. Gessler et al. ( I )  re- 
cently described a simple method of 
segregating virus from tissue homoge- 
nates by deproteinization with fluorocar- 
bons. The virus particles remain in the 
aqueous phase, while proteins are re- 
tained in the organic phase. This tech- 
nique has been applied successfully to 
removal of anticomplementary activhy 
and of host antigens from infected tis- 
sue-culture preparations, without im- 
pairment of specific reactions (2).  

Fluorocarbon Freon 112 (3) was ad- 
justed to a specific gravity of 1.30 by 
admixture of n-heptane ( I ) .  Bottle cul- 
tures of HeLa or monkey renal cells in- 
fected with poliomyelitis viruses were 
harvested when the cell-sheets were com- 
pletely destroyed. The culture fluids were 
treated without prior removal of the cell 
debris. Initially, 1 part of fluorocarbon- 
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