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1. Imfroducticn

Mammalian reticulocyies synthesize neariy equal
amounts of &~ and §-globin chains. Mouse and human
reticulocytes, also, contain nearly equal amounts of
o- and B-globin mRNA, as estimated by maolecular
hybridization to purified complementary DNA, or by
elecirophoresis in formamide polyacrylamide gels
[1—-3]. The relative accumulation of «- and f-globin
mRNA during the induction of erythroid differentia-
tion by dimethylsulfoxide in cultures of murine
eryihroleukemic cells has been measured {1]. They
report that early in induction a-mRNA is present in
excass {&/ = 3.7). The &8 ratic approaches 1 at later
times. We have receatly confirmed these findings [<4].
However, in the erythropoietic splcens of mice
recavering from phenylhydrazine-induced ancmia, the
poly(A)-rich BNA fraction contains a 2-fold excess of
B-globin mBNA [2] . In humans, unequal amounts of
a- and G-globin mBNA zre found in patients with
thalassernia syndromes [5.6] . In a1} ikese instances,
in which the amounts of &- and B-globin mRNA were
measured direcily, eryihroid differentiation is
abnormai either becausa of viral transformation
{murine erythroleukemia cells), heraatopoietic stress
(phenylhydrazine-freated animals) or genetic detfect
(thalagsemiag).

In this report we have studied the accumutation
of &- and f-globin mRBNA in fetal mouse erythroid
cells at different stapges of differentiation. These cells
have been used extensively for the study of erytheoid
differentiation. Qur results indicate that the of8
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mRNA ratio in erythroid preciursor cells ang i periph-
eral blood reticulocytes is close t6 one and that e
/B ratio remains unchanged during erythroid
differeniiation.

2. Materials and methods

Fetal-liver erythroid cells were prepared from
white mice (CD-1) on day 13 of gestation and were
purchased from Charles River Laborataries,
{(Wilmingon, MA}. Exythroid precursor cells were
isolated from tatal fetaldiver eryihroid cells by
selective immune eytolysis in the presence of com-
plement and a rabbit antiserum prepared against aduit
mouse erythrocyies |71 . Cultures of eryihroid
precursor cells were carried oui in the presence of
0.3 U/ml human urinary erythropoietin, as described
[8] . For morphologic identification the cells were
stainad with benzidine and Wright-Giemsa stain. Total
RNA from eryihroid cells was extracted twice with
phenol (55°C) and a third time with ice-cold phenol,
a8 described [9]. The ¢cDNA probes were prepured
using reverse transcriptase from avian mveloblastosis
virus and purified o- and S-globin mRNA,

The two mRINAs were separated by preparative
polyacrylamide pel electrophoresis in formamide accord-
ing to [10] . The isolated - and 3-globin mRINA , assayed
in a wheat germ cell-free system, gave 98% - and 98%
B-globin, respectively. The purity of the a- and
G-cDNA probes was estimaied by back hybrdization
to their templates, as greater than 96% for g<DN
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and greater than 93% for f-cDNA . The sensitivity of
the @- and gcDNA probes (o detect differences in
the relative amounis of ¢- and f-mRNA was tested
by hybridization to artificial mixtures of o- and
S-mBRNA preparations. When the control mixiure
contained 1.5 parts e-mBENA and 1 part SmRNA
(&8 = 1.5), the hybridization data gave an estimated
ratio of 1.6. Conversaly, whean the control mixture
contained an @/f ratio of 0.67, the estimated value
was 0.71.

Hybridizations to total ENA were carried out in
10 pl reaciion mixtures using 180 pg ¢DNA. The
reaction mixtures were incubated for 20—24 h ac
68°C before processing [9].

3. Results and discussion

Cells, prepared from the livers of day 13 fetuses,
include all stages of eryihroid differentiation. Table 1
shows the cell composition of the preparations used
in the present studies. Using an antiserum directed
against mouse erytirocyties, almost all hemoglobinized
cells arc lysed ; the remaining cells are proerythroblasts
and basophilic erythivoblasts {erythroid precursor ceils)
[7] . These precursor cells proliferate and differentiate
in vitro when cuitured with erythropoietin {71].1In
the preparation in which erythroid precursor cells
were caltured for 23 h with erythropoietin, the
prepoition of hemoglobin-containing cells (celis
siained with benzidine) increased from 19 at 0 iime
i0 15%. The same preparaiion conizined 65% hemo-
globinized cefls afier 43 h cudtures, indicating that
during this period the cells were actively differentiat-
ing. Figure 1 shows the relative amounis of a- and
B-globin mRNAs in total RNA from reticulocytes and
mouse fetal erythroid cells as determined by molec-
ular hybridization with globin-specific c[PHDNAs.
The relative amounis of ¢- and g-globin mRNA
present in cells at different stages of maturaiion are
presented in table 1. In peripheral blood reticulocytes
the g/ ratio is 1, in agreement with [1,2] . The anti-
body-isolated erythroid precursor cell papulation is
contaminated by only 1% hemoglobinized cells. The
afff mRNA ratio in these immature precursor cells is,
also, one. This ratio remains unchanged after 23 h
culture, by which time there is clear evidence of
differentiation as measured by cytologic criteria and
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g 1. Hybuidization of total cellular RNA to o- and s<DNA.
lHybridization to a~cDNA (@82 9); hybsidization to

a-cNA (0,0,2,9). Reticulocyte RNA (@ 0}, KNA fTom total
esrythroud cells of day 13 fetuses, prepn A (v.9); RNA from
orythiroid precursor cells of day 13 fetuses, prepn A {=,0};
ENA from erythroid precursor ceils cultured for 23 h with
ery thropoietin (4,8},

by the 4-fold increase in the relative amount of globin
MRNA (table 1). These results indicate that in fetal
mouse erythroid cells the o/f mRNA ratio remaias
close to unity throughout differentiation.

Evidence for differences in the affinities of o- and
B-mBNA for initiation sites, at least in the rabbit, is
available [12—14] . It is concluded that baianced
synthesis of globin chains cannct be achieved by
equal amounts of - and G-globin mRNA but rather
demands an excess of a-mRNA to compensate for
the lower affinity of a-mRNA for initiation sites.
Whether this also applies to mouse hemogiobin
synthesis is not established. The present methodology
is not sufficiently sensitive to determine whether the
a/ff mRNA ratio iz exactly one and not slightly higher
than one, as suggested [12—14].
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