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ABSTRACT. Stathmin is a member of a family of proteins believed to play important roles in neural
development. In the current study, expression of stathmin forms in rat brain was examined from day 15
of gestation through the neonatal period and into adulthood. Placental stathmin also was analyzed. Unphosphorylated and phosphorylated forms of stathmin in the brain are highest in the late fetal and early
neonatal period. Placenta expresses some larger stathmin-like proteins, but none of the 19 kilodalton forms
of stathmin. The results show that stathmin is greatly elevated during a period of rapid brain growth and
development, suggesting that stathmin plays a regulatory role in development. The functional significance
of the unique pattern of stathmin-like proteins expressed by the placenta is unclear at this time.
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Animals/tissues.
Tissues were obtained
from Sprague-Dawley rats. Adult animals
weighed between 180-300 g. Brains from a
minimum of five separate animals were
pooled for studies of fetal and neonatal stathmin. The 10-day preparation was prepared
from multiple placenta-fetus samples taken
from two different pregnant rats. All preparations from adult animals involved tissues
obtained from at least two separate animals.
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against amino-acid residues 32—44 (VPEFPL

RESULTS
The

results

show

that brain stathmin levels

increase from late gestation to the early neo-

and then decline in older animals
High levels were present in brains
obtained from rats at 2, 5 and 10 days after
parturition. Most of the stathmin migrated
natal period
(Fig.

1).

with a molecular weight of approximately
19,000 (Fig. 1), consistent with unphosphorylated and less-phosphorylated forms of stathmin. However, higher molecular-weight forms
(23-24 kDa), consistent with highly phos-

phorylated stathmin, were observed in brains
taken from all fetal and neonatal rats. Lower
stathmin levels were found in extracts prepared using brains obtained from nulliparous
adult rats and higher molecular-weight forms

were not detected (Fig. ).
No 9 kDa forms of stathmin were detected
in placental/fetal tissue from a 10-day pregnant rat. A single 23 kDa protein was detected
using the antibody. Fetal and placental tissues
1

1

could not be reliably separated

at this

stage of

paper (0.22 |xm) using a Trans-Blot Cell (Bio-

gestation,

Rad

ments of both. However, the high molecular

Laboratories) (Towbin et

al.

1979).

Sam-

so the preparation contained ele-

AL— STATHMIN

KO ET

LL.

EXPRESSION

u_

Li.

z

z
a
•a
CO

i

1

o
o
^

"O
lO
^~

1

1

T~

37

O

~a
IO

CN

IO

30kDa
*'***.->,

21

kDa

14kDa
—

Figure 1.
Extracts (70 |xg protein) from rat brain and placenta were analyzed by SDS-PAGE and
immunostaining. Samples analyzed were placenta and fetus at 10-days gestation (10d-F)., brains from
fetuses at 15 (15d-F) and 18 (18d-F) days of gestation, brains from neonates at 2 (2d-F), 5 (5d-F), 10
(lOd-F) and 15 (15d-F) days after parturition, and brain from an adult female (A). Each fetal and neonatal
standards.
sample represents a minimum of five brains. The numbers at right show the positions of

MW

weight protein is likely of placental origin, because placenta accounted for most of the tis-

evidence of 19 kDa forms of stathmin, in
agreement with results obtained with the 10-
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day placenta/fetus. A 30 kDa protein also was
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Figure 2.
Extracts (35 (xg protein) from rat brain and placenta were analyzed by SDS-PAGE and
immunostaining. Samples analyzed were brain (Adult Brain 20d) and placenta (Placenta 20d) from a 20day pregnant rat, placenta and fetus at 1 0-day s gestation (Placenta/Fetus lOd), brains from fetuses at 20days gestation (Fetal Brain 20d), and 15 [xl, 7.5 |xl and 5 (xl of a purified stathmin preparation. The
numbers at left show the positions of
standards.
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pregnant rat is larger than would be expected
for phosphorylated stathmin. This form might
represent one of the stathmin-related proteins
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Hence, the 30 kDa protein could be a yet unidentified stathmin-like protein, perhaps related to RB3.
No 19 kDa stathmin forms were detected in
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The smallest form detected in placental tissue obtained at 10 and 20 days of
gestation was approximately 23 kDa. Interestingly, a similar-sized protein was prominent
in the brain obtained from a 20-day pregnant
animal. The dearth of 19 kDa forms of stathmin in placenta may suggest that placental enzymes actively phosphorylate stathmin. Alternatively, the protein immunostained at 23 kDa
placenta.

may

represent

SCG10

or other stathmin-relat-

ed protein. In any case, it is remarkable that
a tissue undergoing growth and development
contains so little unphosphorylated stathmin.
In
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the results

sion of stathmin in brain

show
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The data

the time of parturition.
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that the pattern of "stathmin" forms expressed by placental tissue differs from that in

brain.
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