not present in sufficient numbers dur-
ing the summer months to inhibit the
growth of CL botulinum type F, but
since bacitracin production is appar-
ently related to spore-formation in the
organism (6), it is suspected that cer-
tain factors enhancing sporulation are
present during winter but not summer
months.
MyrOoN W. WENTZ*
RicHARD A. ScoTT
JouN W. VENNES
Department of Microbiology,
University of North Dakota School
of Medicine, Grand Forks
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Erythrocyte Chimerism after
Injection of Spleen Cells into
Anemic Mice of the W-Series

Abstract. Anemic mice (WYWY)
when injected at birth with a mixture
of isologous (genotype W¥w) and
homologous spleen cells, showed an im-
provement in their peripheral blood pic-
ture when adult. Red blood counts, red
cell size, and electrophoresis of the
hemoglobins indicated that, in some
cases, the homologous tissue had be-
come implanted and, in others, the
isologous tissue was functioning.

After a lethal dose of irradiation to
a mouse, death can be averted by the
administration of spleen cells from a
healthy donor (I). Subsequently, such
animals become red-cell chimeras (2).
Spleen is also commonly employed to
create immunological tolerance, by ad-
ministration at birth, which results in
cellular chimerism. Donor cells have
regularly been demonstrated in the
host lymphoid system (3), and Wilson
and Talmage (4) have provided im-
munological evidence that such ani-
mals are also red cell chimeras.

Mice of the genotype W*W?Y have
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Table 1. Red blood counts, hematocrit values, and mean corpuscular volumes of CBA, W*W>,
and W¥w mice, and of W°W® mice treated at birth with a CBA/W®*w spleen cell mixture.

. Red cells Hematocrit Mean corpuscular
Animals (X 10°/mm?) (%) volume y*
(No.)
Mean Range Mean Range Mean Range
wrwe
15 7.20 5.48- 8.11 38.2 31.346.5 53.7 41.3-71.0
CBA
7 11.97 11.61-12.61 43.9 39.8-49.1 36.6 32.8-38.9
WeW?® treated with W'w/CBA spleen, with CBA hemoglobin
6 11.77 11.17-12.68 45.1 41.6-47.2 40.1 37.2-43.8
WeW? treated with W*w/CBA spleen, with W hemoglobin
4 10.28 9.89-10.55 43.5 40.8-45.6 422 38.9-46.2
wew
11 9.89 9.16-10.80 42.5 34.1-47.1 43.1

35.6-50.9

a genetically determined lifelong macro-
cytic anemia. Hematopoietic tissue
from normal animals will implant in
these animals and transform the blood
picture to normal. Bernstein and Rus-
sell (5) used isologous and Seller and
Polani (6) used homologous fetal liver
cells as the source of hematopoietic tis-
sue. Seller (7) subsequently showed that
when the donor’s hemoglobin differs
from that of the recipient, its presence
can be detected in successfully treated
animals a year or more after treatment.

In the work reported here anemic
mice W'W?® were treated with spleen
cells as an alternative source of hema-
topoietic tissue. The W-series mice (9)
were a mixed stock with CBA/Gr and
C57BL/Gr as part of their background.
The donor animals were a pure-line,
CBA strain maintained at Guy’s Hos-
pital, London. In early experiments, it
was found that skin grafts exchanged
between CBA animals and mice of the
W-series were rejected in 11 days.

Originally, a spleen cell suspension
prepared from adult CBA mice was in-
jected intravenously into the W*W? an-
imals a few hours after birth. How-
ever, initial experiments showed that
the recipients succumbed to runt dis-
ease at about 21 days of age. Only one
animal survived to adulthood. Russell
(8) showed how death from runt dis-
ease may be circumvented by the addi-
tion of isologous spleen cells to the
homologous inoculum. Accordingly,
spleen cells from animals of the geno-
type Wvw were also injected. This led
to an increase in the survival rate, al-
though there was some evidence of
slight runting during the juvenile period
in the survivors, with subsequent re-
covery in adulthood, although an oc-
casional survivor did die.

The whole spleens were removed
from one adult CBA and one adult
Wvrw mouse; they were cut into frag-
ments, sieved through one layer of bolt-

ing silk (14N, St. Martins), and rinsed
with Hanks balanced salt solution
(BSS), pH 7.2. This treatment pro-
duced cell clumps, which were broken
down to single cells by drawing them
(approximately 20 times) through two
layers of bolting silk contained in a
filtering nozzle of a hypodermic sy-
ringe. The suspension was centrifuged
at 1000 rev/min for 5 minutes and
the cells were resuspended in 0.5 ml
of BSS. The genotypically mixed cells
(10 to 15 X 108) were injected into the
anterior facial vein of newborn Wv*W?
recipients.

At varying intervals during matura-
tion the peripheral blood picture was
examined. Blood was taken from the
tail of the animal. Hematocrit values
were estimated with the Hawksley mi-
crohematocrit centrifuge, but very small
capillary tubes (3 cm by 1 mm) con-
taining heparin were substituted for the
usual tubes. Red blood counts were
made by the conventional hemocyto-
meter method with Hayem’s fluid as
the diluent.

Electrophoresis was performed on

. the hemoglobins when the mice were

approximately 6 months old. Cellulose
acetate paper was used as the support-
ing medium in a barbitone buffer (5,5-
diethylbarbituric acid), pH 8.6, ionic
strength 0.05, and the electrophoresis
was conducted for 3 hours at 5 volt/cm.
Afterward, the papers were stained with
a 0.2 percent solution of Ponceau S
in 3 percent trichloroacetic acid.

In all ten W?W? mice that survived
to adulthood after treatment at birth
with 10 to 15 X 105 CBA/W"w spleen
cells, the peripheral blood picture
changed from the anemic type. The
extent of the change was not the same
in all the animals. While in some, the
blood picture became that of a hema-
tologically normal mouse—the criteria
being red blood counts, hematocrit val-
ues, and mean corpuscular volumes—
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in others the red blood cell count re-
mained below normal. It appeared that
in these animals, the transplantation
had only been partially successful.
However, a possible explanation sug-
gested itself upon electrophoresis of
the hemoglobins.

Mice of the W-series have a hemo-
globin which on electrophoresis gives
a single band. The hemoglobin pattern
in CBA mice is diffuse and comprises
two well-defined bands. The major, fast
component of the hemoglobin corre-
sponds to the single band of the W-
series.

Electrophoresis of the hemoglobins
of the ten mice revealed that the ani-
mals fell into two categories. Six mice
had the characteristic two-banded CBA
pattern, whereas four had the single W-
type pattern (Fig. 1). When the two
series of data were compared it was
found that the six mice which had the
CBA hemoglobin were the animals
whose blood picture had become com-
pletely normal, and the four animals
with the W-type hemoglobin were those
in which the red blood count was low-
er (Table 1). There was no overlap
between these two groups, the red
blood counts being 11.17 to 12.68 X
108 for the CBA hemoglobin group and
9.89 to 10.55 X 108 for the W hemo-
globin group. The difference between
the two groups was significant (P = .01
to .001, by #-test). The red blood
counts of the W-type hemoglobin
group corresponded closely to those of
W'w mice—9.16 to 10.80 x 108 (P =
3 to .2).

The single animal that survived the
CBA spleen alone also showed a per-
manent change in the peripheral blood
picture to one typical of a normal
mouse and had hemoglobin of the CBA
electrophoretic mobility.

Thus the injected spleen cells have
become implanted on the host animals,

1 2 L W G

Fig. 1. Electrophoresis of hemoglobins
of CBA strain, W*W*, and W'w mice,
and W"W® mice treated with CBA/W*®w

spleen cell mixture. 1, CBA; 2, W'we,
treated with CBA/W®w spleen; 3,
W wr, 4, W'W*, treated with CBA/
W'w spleen; 5, W'w.
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and the erythropoietic elements are
functioning normally to produce eryth-
rocytes. However, it appears that
when a mixture of homologous CBA
cells. and isologous Wtw cells was of-
fered, it was a random chance whether
the CBA cells or the Wrw cells im-
planted. In the case of the animals
which showed the CBA diffuse type of
hemoglobin, it cannot be stated with
certainty that there is no W®w tissue
functioning, but in the remaining four
mice there is no doubt concerning the
absence of CBA erythropoietic cells.
When Bernstein and Russell (5) first
transplanted hematopoietic tissue into
the W-series anemics, they suggested
that the tissue implanted and contin-
ued to function according to its geno-

- type. The present work may well pro-

vide evidence to support this hypothe-
sis. The heterozygotes W'w of the W-
series mice have an anemia, although
it is less severe than that possessed
by the WrW?v mice. They also have
a very slight macrocytosis. The WrWwe
injected mice, which on electrophoretic
evidence had Wrw tissue implanted,
had a slightly anemic blood picture

and slight macrocytosis of the red cells,
when compared with the hematologi-
cally completely normal picture of the
CBA-treated individuals. In these two
cases, therefore, there seems to be read-
ily observable proof of the transplanted
cells functioning according to their
genotype.

MARY J. SELLER
Paediatric Research Unit, Guy’s
Hospital Medical School,
London, S.E.1, England
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Biosynthesis of DNA by Isolated Mitochondria:
Incorporation of Thymidine Triphosphate-2-C**

Abstract. Thymidine triphosphate-2-C'% and other deoxynucleoside triphos-
phates are incorporated into the DNA of isolated mitochondria from rat liver
cells. The reaction is partially dependent on the other deoxynucleoside triphos-
phates and proceeds in the virtual absence of bacteria. The product has the prop-
erties of mitochondrial rather than nuclear DNA, and end-group studies indicate

labeling of the interior of the molecule.

The control of mitochondrial struc-
ture and function by cytoplasmic (1)
as well as by nuclear (2) genes, the
“nonconservative” replication of cer-
tain structural elements of mitochondria
(3), and.the presence in mitochondria
of DNA (4), RNA (5), and a protein

. biosynthesis system (6) point to the

semi-independence of these organelles.
We now report on the incorporation
of TTP-2-C!# (7) into the DNA of iso-
lated mitochondria from rat liver, a re-
action which may represent DNA rep-
lication.

The mitochondria were isolated ac-
cording to the method of Schneider
and Hogeboom (8) except that 0.001M
EDTA, pH 7.0, was included in the
isolation medium and all mitochondrial
pellets were washed four times. In early
experiments, mitochondria were further
purified by centrifugation through 1M

sucrose at 8500g¢ for 30 minutes. In
later experiments, sedimentation-veloc-
ity centrifugation in a continuous su-
crose density gradient was used. In a
gradient of 0.6 to 1.5M sucrose, sedi-
mentation at 8500g for 20 minutes re-
sulted in a somewhat diffuse band at a
sucrose concentration averaging about
1.2M; in a gradient of 0.3 to 0.6M su-
crose at 2543g for 20 minutes, banding
occurred at about 0.5M sucrose. Im-
mediately after the sedimentation, the
mitochondrial band was carefully re-
moved with a Pasteur pipette, and this
material was diluted with water to a
sucrose concentration of 0.25M. In the
case of the more strongly hypertonic
gradient, this dilution was performed as
quickly as possible to minimize the peri-
od of contact of the mitochondria with
the hypertonic sucrose. (Experiments
done for another purpose showed that
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