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print lnore definite inforlnation on the subject in  the 
near future, when the university vi l l  have more coni- 
plete records. 

The dom hole story can obviously not be told because 
so inuch oC the work is of a secret character. But, as 
Mr. Connnt says in  his annual report, "if the wliole 
story could he told, it would delnoilstrate a record of 
national service anlong members of the university staff 
which ~voulcl be a deep source of pride to all IIarvard 
men." H e  writes : 

Tho first asset of a modern university is neither its in- 
vested capital nor its plant. The first asset is the faculty. 

I11 all our attempts to conserve dollars during the war 
emergency, therefore, we must be certain that we do not 
impair the quality of our staff. .. . 

During the war years and particularly ~ ~ l l e n  hostilities 
cease, we must bend every effort to strengthell each of 
our dozen faculties by the addition of the ablest teachelzs 
and the most distinguished scliolars available. If we suc- 
ceed in this ondeavor we shall insure a brilliant future for 
this universit~, xhatcrer fluctnations in our financial for 
tunes iriay occur. If we fail, i t  will be of little moment 
to the nation whether tlie figure representing Elarrrard's 
dollar assets has moved up or down.-llarva~d Alumnc 
Bulleti~a. 

SPECIAL ARTICLES 

A FACTOR IN DOMESTIC RABBIT PAPIL- 


LOMA TISSUE HYDROLYZING T H E  

PAPILLOMA VIRUS PROTEIN' 


THE virus of infectious p a p i l l o n i a t o s i s ~ s  seldom 
demonstrable3 in  domestic rabbit growths. On the 
other hand, growths occurring under natural condi-
tions in cottontail rabbits usually yield highly infec- 
tious e ~ t r a c l s . ~  Further, the virus can be obtained 
as  a homogeneous protein from growths in  cottontail 
rabbits but not froin growths in  domestic rabbits." 
The chief reason for  saspecting virus in inost domes- 
tic rabbit ~ v a r t s  is the presence of a specific antigen 
which inin~unizes~ other rabbits against infection with 
the virus. Even in this respect, there is evidence that 
virus as such is not present in  suspensions of the 
growths, for  the antigen is retained by Bevkefeld 
filters, througll which the virus readily passes, and is 
sediniented in ultracentrifugal fields which do not 
affect the virus. An explanation for the absence of 
virus and a n  ilisight into the probable nature of the 
antigen of doniestic rahbit warts is suggested in  the 
results of the experiments described here. 

There is evidence that tlie papilloma virus is  a 
nlacronlolecular n u c l e o p r ~ t e i n . ~ ~ ~ ~ ~  in-The protein, 
troduced into susceptible hosts, gains entrance into 
epidermal cells and there progressively increases i n  
quantity in  cottontail and, presunlnbly, also i n  donies- 
tic rabbits. I t  is conceivable that i n  these cells there 
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exist not only factors which parlicipate in the syn- 
thesis of the virus protein but others which lnay de- 
grade it. I n  dolnestic rabbits the activity of the 
degrading factors nlay keep pace with that of factors 
influencing synthesis. The present work demonstrates 
a factor, presumably an enzynie, in doinestic rabbit 
wart tissue mhich hydrolyzes the papillonla virus pro- 
tein. 

Pa"i11o1na Papitloma rirus vi2~go:ein proteintissue 

Ti~t~11virus protein 
N . . . . . . . . . . . . .  


Amino N found (Van
Slyke) ...,.....

An~inoN etruivalent 
( frorn foiwol ti-
trntion) . . . .. . .. 0.13 mg

Percentage of total 
N as Anlino N
(Van Slyke) .... 5:: 

' In excess of the amount present in the filtrate of papil
lomx tissue :ilone. 

Table 1shows a typical experiment with papilloma 
tissue from the dorliestic rabbit. The rabbit was 
inoculated broadcast with the virus protein in scari- 
fied areas on the abdomen and sides. The resulting 
confluent growths were sliced off when 1-2 111111 high, 
washed free of blood in 0.9 per  cent. sodium chloricle 
solution, anil grouncl ~ i t h  sand in 0.05 M phosphate 
buffer p1-I 6.5. The tissue suspension was decanted, 
diluted and 1.0 cc was aclclecl to each of 2 tubes. To 
one tube 1.0 cc of sol~ition containing 2.0 rng of virus 
protein was added and to the second 1.0 cc of water. 
I n  a third tube 1.0 cc of buffer ~ v a s  added to 1.0 ec of 
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virus protein solution. 0.2 cc of 0.1 ILI KaCN and 
0.1 cc of' toluene were added to all tubes ~ v l ~ i c h  were 
then incubated a t  37' C. Ilnrnediately and a t  inter- 
vals samples were withdrawn for  fornlol titration. 
At  the end of the experiment an equal volurne of 20 
per  cent. trichloracetic acid was added to the remain- 
ing solutions, and the ainino nitrogen was determined 
on the filtrates by the Van Slyke method. 

Table 1shows that the papilloma tissue itself under- 
goes autolysis, but in the presence of the virus pro- 
tein rnore carboxyl groups are  liberated. Since the 
virus alone remains stable, this increase in  carhoxyl 
groups may be attributed to the hydrolysis of the 
virus by the papilloma tissue. The results of the 
amino nitrogen determination on the trichloracetic 
acid filtrate confirm this; 53 per cent. of the total 
virus protein nitrogen was liberated as free amino 
groups. Under exactly similar conditions the virus 
was not hydrolyzed by papillorna tissue horn cotton- 
tail rabbits, although the tissue alone showed some 
autolysis. The virus was also not hydrolyzed when 
it  was incubated with norinal domestic rabbit epider- 
mal cellsvreated in  the same way. 

I t  appears that the papillonla virus protein is 
hydfolyzed by some factor, presumably an enzyme, 
in dornestic rabbit papilloma tissue which was absent 
in  the cottontail rabbit wart tissue thus f a r  studied. 
I n  the experiment shown in Table 1 the weight of 
papilloma tissue was not more than 0.2 gm, and the 
quantity of virus changed was 1.05 mg. Other experi- 
ments gave siinilar results, and the rate of hydrolysis 
was not increased by doubling the virus protein con- 
centration. Crystalline horse serum albumen and 
the nlacromolecular conlponent of normal chick em-
bryoI0 were not hydrolyzed by the domestic rabbit 
papilloina tissue. The indication i3 that the catalyst 
is specific fo r  the virus protein or similar coinpounds. 

The results demonstrate a mechanism by which the 
papilloma virus may be degraded as fast as  it  is 
formed in domestic rabbit papilloma tissue. I t  is 
possible, though no evidence of it  was secn here, that 
such a n~echanisln nlay operate in  lesser and varying 
degree also in  cottontail rabbits to account for  varia- 
tions in  the virus content, especially in experimentally 
induced g r o ~ v t h s . ~  The findings are  not incompatible 
with the antigenicity of domestic rabbit wart rriate-
rial, for the antigen could well be a non-infectious, 
insoluble and possibly partially denatured degrada-
tion product of the virus, somewhat analogous to the 
degraded virus antigen of equine encephalomyelitis 
racoines.ll The possibility exists that a similar meella- 
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ears and abdonli~~al The results are of dubious uig-skin. 
~~ifieancefor the amount of cells thus obtainable is minute. 
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nism accounts fo r  the absence of virus from the car- 
cinon~a based on the papilloma of domestic rabbits,l2 
as well as  that which derives from papillomas of cot- 
tontail rabbits.'? The cells of the latter may acquire 
virus-degrading factors or enzymes in the carcino-
nlatous cllange. It is an o b ~ i o u s  possibility that such 
factors inay prevent the recovery of a causative agent 
from neoplastic growths other than those associateil 
with the papilloma virus. 
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T H E  R E S P I R A T I O N  OF E L O D E A  

~IEASUREMENTSof respiration on higher aquatic 
plants are  seldom performed. The present investi- 
gation, originally to determine the relation of cation 
intake to gaseous metabolism, provided a better in- 
sight into the metabolic implications of a hydrophytic 
existence. Slight modifications of the Fenn-Ledeburl 
niicrorespiro~neter allowed simultaneous measurement 
of carbon dioxicle production and oxpgen consumption 
of excised leaves of Elodea canadensis Michx. with 
facility. A barium hydroxide solution was used to 
absorb the carbon dioxide, and its conductance was 
measured a t  intervals by the use of the Kohlrausch 
bridge method. Experiments averaged three hours in  
length and were performed in the dark. 

Respiratory quotients were very high (average 8.4), 
suggesting the possible occurrence of anaerobiosis, 
possibly in  connection with o r  in  addition to  the 
utilization of chelnically bound oxygen. Presence of 
previously stored substrates rich in  chemically bound 
oxygen xi~ould decrease the amount of free oxygen 
necessary for  coinplete combustion, ~vould lower the 
apparent oxygen consumption, and thus cause the 
R.Q. to rise. Substances like oxalates and citrates 
would serve xi~ell as  such substrates; in  fact, ealciurn 
oxalate has been identified in  cell vacuoles of elodea 
leaves2 Migration of oxalic, citric or other acids to 
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