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Fig. 1. SDS-PAGE. The pluripotent CSF eluted
from the HPLC column (peak fraction) was lyo-
philized and treated with 1% SDS in 0.065 M
Tris/HCI, pH 6.8, and 20% glycerol, under re-
ducing conditions (5% 2-mercaptoethanol) for
1 h at 37°C and then applied to a 15% poly-
acrylamide gel [20]. After electrophoresis, the
proteins were visualized by the silver staining
technique (upper panel). Treatment of pluri-
potent CSF under nonreducing conditions and
subsequent electrophoresis gave the same results.
For elution of biological activity pluripotent CSF
was treated as above (nonreducing conditions)
and after electrophoresis under the same con-
ditions the gel was sliced into 2-mm sections and
proteins from each slice were eluted into phos-
phate buffer (20 mM, pH 7.2). After 18 h eluted
proteins were assayed for pluripotent activity
(lower panel; GM-CSF activity, black columns).
The following marker proteins (arrows) were
used: ovalbumin (molecular weight, 43 000),
chymotrypsinogen (molecular weight, 25 700),
lactoglobulin (molecular weight, 18 400), lyso-
zyme (molecular weight, 14300), and cy-
tochrome C (molecular weight, 12 300)

Table 2. Biochemical characteristics of human
pluripotent CSF

Molecular weight 32 000
(AcA 54 gel filtration)

Molecular weight (SDS-Page) 18 000

Isoelectric point 5.5

pH stability 2-9

Binding to concanavalin A-agarose No

400

an IEF column (LKB 8100) [18] using am-
pholines with a pH range of 3.5-10.
Pluripotent CSF was localized in one frac-
tion with a pH of 5.5 (Table 2).

E. Biological Activity of Pluripotent CSF

Fifty units of GM-CSF activity of pluripo-
tent CSF (1.8X107™' M) supported the
half-maximal cloning of CFU-GM, while
500 U/ml was needed to support the clon-
ing of human CFU-GEMM and BFU-E. In
addition pluripotent CSF at a concentra-
tion of between 500 and 1000 U/ml was
capable of inducing differentiation of the
leukemic cell lines HL-60 and WEHI-
3B(D+). A detailed biological characteri-
zation of pluripotent CSF is described in
the paper by Platzer etal. in this volume.

F. Discussion

The protein described in this paper is cap-
able of stimulating the in vitro growth of
human mixed colony progenitor cells
(CFU-GEMM), early erythroid progenitor
cells (BFU-E), and granulocyte-macro-
phage progenitors (CFU-GM) and in ad-
dition induces differentiation of the murine
myelomonocytic (WEHI-3B (D +)) and the
human promyelocytic (HL-60) leukemic
cell lines. It has a molecular weight of
18 000 and an isoelectric point of 5.5. The
specific activity is 1.5X 10® U/mg protein.
The purified protein, shown in Fig. 1, and
the pluripotent CSF activity are identical
because: (1) protein and activity eluted in
the same fraction from the HPLC; (2) we
were not able to separate biological activity
and the 18 000 molecular weight protein by
using additional HPLC columns (Diphenyl,
C4, Hydroxylapatite) and buffer systems;
(3) identical localization of protein and ac-
tivity in SDS-PAGE (Fig. 1); (4) high spe-
cific activity (1.5X10°U/mg protein;
1 U=3.7x10™"* M), which is comparable
to pure murine CSF [21] and human CSF-1
[3]. Therefore, it is very unlikely that
pluripotent CSF activity is not associated
with the 18 000 molecular weight protein.



The availability of purified human
pluripotent CSF has important and far-
reaching implications for the analysis of
human hematopoiesis and possibly for the
understanding and management of clinical
diseases involving hematopoietic derange-
ment or failure.
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