
nctically controlled autonolnj- in rcitc2 and 
type of hematopoiesis of normal wzo cm-
hryo cells implanted into irradinted WWV 
anemic hosts. T h e  concrpi of ci.11 im- 
plantation is also supported by o t h ~ r  
data, including differential behavior of 
isologous and homologous implants. 
Thrse data corroborate complet~ly thi. 
rccent evidence ( 4 )  that blood-forming 
tissue can implant succesfull?- in irradi- 
ated host animals. They further gi\.e e\-i- 
dence that, insofar as M'-gene rffects arc 
~~oncerned,such implanted tissue acts in 
1)lood-formation according to irs original 
qenotype rather thin in conformation to 
correlative influ~nces from th~x body ol 
thc host. 
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Preparation of Nucleic Acids 
from Ehrlich Ascites Tumor Cells 

Biological studies in progress at this 
laboratory have made it  desirable to ob- 
rain undegradcd nucleic acids from Ehr- 
lich ascites tumor cclls. A previous pa- 
per ( I ) described the physical properties 
of dcoxyribonuclcic acid (DNA)  isolated 
from the tumor cclls by several different 
~nrxthods. 

This is a prcliminiry report on the 
ssolation of highly polymerifed ribonu- 
clcic acid (RNA)  from Ehilich ascites 
tumor cells and a comparison of nucleic 
acids prcpirrd directly from the cyto- 
plasm or nuclei with those isolated from 
the nucleoproteins. 

Dcoxyribonucleic acid prepared di-
rectly from Ehrlich cell nuclei by the 
snethod of Kay, Simmons, and Douncr 
12) is highly polymerized and compires 
favorably with other material reported 
in the literature ( 2 ) . Isolation of DS,4 
protein by thr method of hIirsky and 
Pollister ( 3 )  using 1M NaC1 follo\.vcd by 
duponol extraction also yield> highl) 
polymerized material. I n  contrast. DNA 
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extracted in the same maimer fro111 DNA 
protein prepared by the distilled water 
method of Stern and others ( 4 1 ,  and 
Gadjusck ( 5 )  is a degraded polydisperse 
material with an intrinsic viscosity of 5.2 
in 0.21ii NaC1. 

A similar observation was made with 
RNA preparations. Ribonucleic acid, ex- 
tracted by the method described in a 
subsequent pnragraph from the ribonu- 
clcoprotein fraction obtained by the 
method of Mirsky and Pollister ( 3 ) , is 
polydisperse and of low molecular 
weight. That derived directly from a 
cytoplasmic extract is paucidisperse and 
contains highly polymerized materia!. It 
is doubtful that the physical-chemical 
mcthods used in isolating the nucleopro- 
teins are responsible for the depolymeri- 
zation of the nucleic acids. Enzymatic 
degradation is a more reasonlble expla- 
nation and has becn discussed by Char- 
gaff ( 6 )  and by Magasanik ( 7 ) .  I n  the 
case of Ehrlich ascites tumor cells, enzy- 
matic degradation may be a more im-
portant factor in thc isolation of RNA 
than of DNA, for the cells appear to be 
almost completely devoid of DNAse ac- 
tivity. Attempts to isolate highly poly- 
merized RNA from Ehrlich cells em-
ployin.. duponal (8) or guanidine hydro- 
chloride (9)  have failed. 

By the following procedure, RNA of 
high molecular weight was obtained. 
Ascitcs cells were frozen rapidly in a 
mortar immersed in Dry Ice-alcohol, 
thpn ground to a fine powder. T h e  pour- 
der was homogenized in 0.141ii NaCl 
containing 0.OtM sodium citrate ad-
justed to pH 7. The  nuclei were re-
moved by centrifugation at 3000 rev/ 
n ~ i n  for 20 minutes, and the supernatant 
was filtered. Ribonuclcic acid was de-
rived from this cytoplasmic fraction by 
extraction with phenol by the method of 
Gierer and Schramm ( 10 ) .  T h e  RNA 
thus obtained was highly reproducible. 
Identical preparations were made from 
several batches of cells, both those that 
had becn freshly harvested and those 
that had been held for several weeks a t  
a tcmpcraturc of - 70°C. Yields wrre of 
the order of 1.0 to 1.5 g of RNA per 100 
g wet weight of cclls. 

The  RNA had a N/P ratio of 1.6 to 
1.7. All the phosphorus could be ac-
counted for as ribonuclcotide phoc-
phorus. The  biuret reaction for protcin 
was negative xvith samples as large as 40 
mg, indicating that if protein is picscnt, 
its concentration must br  less than 0.5 
percent. In addition, acid hydrolysis and 
prrtition paper chromatography for 
amino acids failed to show dctcctablr 
contamination by protein. In  O.14M 
S a c 1  buffered with 0.01J4 citrate at 
$11 7.0, the material traveled as on? 
peak in the electrophoresis appriratus. 
In  the ultracentrifuge, there werc four 
fast-moving peaks, and about 25 pc3rccnt 

Table 1 .\ppait.nt 1~1ati.i.e toncentratioi, 
of tlie secrrnl componrnts observrd in the 
ultracentrifuge 

-- --- - -- 

Relative 
S,,, 1120 concentration 

----- 
( % )  

- - 

16 30 
18 10 
2 1 10 
24 50 
-- -- 

of the preparation, of low molecular 
weight, did not move away from thr 
menlscus 

The  RNA could be precipitated with 
ethanol Dr!in~ with acetone appeared 
to cause partial denaturation and loss of 
solubility. T h e  material was soluble in 
dlstillrd water. T h e  components of high 
molecular welght were slo~vl! but morc' 
or less completely precipitated if the bolu- 
tion was made 1M with respect to NaCl 
T h e  material of low molecular \+eight 
remained in the supernatant. T h e  RNA 
was stable for at  least 72 hours at 4 O C .  
The  mclasured sedimentation constants 
dropped markedl! in 10 days. 

A sample of hiqh-molecular-weight 
RNA was prepared for physical studies 
b! precipitation with 1M NaCI. Its con- 
centration was estimated by nitrogen 
analy\i\. assuming that RNA contains 14 
percent nitrogen. Table 1 lists the ap- 
plrent relative concentration of the sev- 
eral components obs~rvcd in the ultra- 
centrifuge when a n  RNA solution of 
0.4-percent concentration was employed. 
The dependence of the sedimentation 
conytants on concentration was small, 
and the measured intrinsic viscosity was 
0.35. The  ultraviolet absorption spec-
trum is shown in Fig. 1. The  absorption 
maximum was a t  257 m y  with Ell%,, z 

210. 
T h e  high-molecular-weight RKA ap- 

pears to be a compact molecule and is 
quite different from DNA. One is 

/-

220 ?SJ240 250 260 27C 280 290 XK) 310 3203% J 4 O  350 

Wavelenqth (w) 
Fig. I .  Ultraviolet absorption spectrum. 



teinptcd to speculate that the chemical 
structure of highly polymerized RNA is 
perhaps different from that of DNA and 
contains cross links a t  the 2-position of 
the ribose. A purified sample of the 
S = 24 component should be very useful 
for fundamental studies of the structure 
of KNA. Attempts are beiyg made to ob- 
tain homogeneous material ( I  I ) . 
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Age, Growth, and the 

LD,, of X-rays 

In  the case of x-rays and other ioniz- 
ing radiations, the dependence of the 
acute LD,, on age has not been deter- 
mined throughout the life-span of a 
mammal, although it is known that im- 
mature mice ( I )  and rats ( 2 )  are inore 
sensitive than mature oner, and it has 
been indicated that mature female rats 
are more sensitive at 16 months than at 
6 months ( 3 ) .  T h e  present experiments 
contribute data for the first 75 to 80 

A + 15 DAYS 
0 + 2 5 D A Y 5  

percent of the -900-day life-span of 
CAF, mice. 

T h e  biological, physical, and statisti- 
cal methods employed are described else- 
where ( 4 ) .  T h e  mice were meaned at 
about 30 days and experienced puberty 
at about 50 days. The  radiation factors 
were 250-kvcp x-rays; half-\due layer, 
1.6 mni Cu; tissue-dose rate, -35 r/niin. 
Deaths were counted duriqg the 28-day 
period after a siqgle whole-body expo- 
sure. For each LD,, determination, there 
were 4 to 6 dose-groups of about 10 ani- 
mals each, thus employing a total of 
about 50 animals. 

T h e  results (Fig. 1 )  showed that the 
LD,,, was a linear function of log age, 
A, from 37 to 105 days ( 5 )  but war prac- 
tically constant from 115 to 709 days 
( 6 ) .Thus the hypothesis that the "adult" 
LD,, is proportional to remaining life- 
r,xpectaacy ( 7 )  was not confirmed. 

A change occurred in the response of 
the oldest animals, shown by the in-
creased value of S ,  the average of the 
LD,,/LD,, and LD,,/LD,, ratio?. For 
ages 600 to 709 days, three determiaa- 
tions of S were 1.16, 1.17, and 1.24. For 
ages 37 to 434 days, the mean and stand- 
ard deviation of 29 determinations of 
S were 1.072 5 0.024. Radiobiologically, 
therefore, the population became more 
variable at 600 days. 

T h e  diphasic dependence of the LD,, 
011 log age (Fig. 1 )  was similar to that 
for 10s body weight ( 8 ) , a parameter of 
growth. It may be said, therefore, that 
for the first 80 percent of the life-span 
the LD,, continued to increase until the 
growth rate fell to its fully mature level, 
after lvhich it remained constant. 
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Fowl Pox Vaccine Associated 
with Parthenogenesis in 
Chicken and Turkey Eggs 

Studies \\.ere initiated at the Agricul- 
tural Research Center, Beltsville, Mar)-- 
land, in 1953 to determine which factor 
or factors Tvere responsible for the par- 
thenogenetic development encountered 
in the eggs of chickens ( I )  and turkeys 
( 2 ) .  Since these studies were initiated 
more than 13,000 infertile chicken eggs 
have been incubated and examined 
for parthenogenesis. These eggs were 
produced by chickens of four diffcr-
cnt breeds-namely; New Hampshires, 
Barred Rocks, Rhode Island Reds, and 
Dark Cornish-as well as two crosses in- 
volving New Ilanipshires and Dark Cor- 
nish. Data obtained sho~ved an inherited 
tendency on the part of certain indivicl- 
uals, as well as on the part of different 
breeds, to produce eggs that will develop 
parthenogenetically. The  eggs of Dark 
Cornish and Cornish crosses were the 
only ones encountered showing any ap- 
preciable ,rniount of parthenogenesis thnt 
could be detected macroscopically. The  
development in the case of chicken eq%, 
consisted typically of a limited gro~vth of 
:~lembranes. These data also indicate that 
this tendency can be increased or de-
creased b!- selective breediag. T h e  causal 
agent remains unkno~va. However, it was 
found in 1955 that a virus may be in- 
volved in the initiation of parthenoge-
netic development in the eggs of Dark 
Cornish chickens. 

I11 1955, the eggs laid by 42 pullrts 
from 19 January to 4 May were incu-
bated and examined for parthenogenesis. 
O n  5 ;\lay, these same 42 pullets were 
vaccinated, 13 lvith pigeon pox and 29 
with fowl pox vaccine. All eggs laid by 
these 42 females during the fol1on;ing 4" " 

months Tvere likewise examined for par- 
thenogenesis. In  each care the method of 
testins Tvas the same, an initial 9- to 10- 
day period of incubation, follobving whit 11 
the eggs were broken and the germinal 
discs were examined lnacros~opic~~l ly  for 
parthenogenetic development. 

I n  1956, the eggs of 35 Dark Cornish 
females \.rere examined before and fol- 

SCIENCE. VOL. 124 


