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Flow Cytometrical Investigation on i vitro Immunomodulating Activity
of PJ-4, a Protein-polysaccharide from Culture Flitrate of Insects-born
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Abstract — In the previous report, we described the in vivo antitumor activity of PJ-4, a protein-polysaccharide fraction
prepared from the culture filtrate of an insect-born fungus, Paecilomyces tenuipes DGUM 32001. In the present study, we
elucidated the immunomodulating activity of PJ-4 on the BALB/c mouse splenic lymphocytes using flow cytometrical tech-
niques. As a resuit, PJ-4 was found to stimulate the lymphocytes not only to form lymphoblasts but also to express CD25
(IL-2 receptor o chain) molecule, which is well known as a T cell activation marker. More interestingly, its T cell stimulatory
activity was more strongly exerted on CD8" T cells than on CD4™" T cells. All these data suggest that PJ-4 exerts its anti-
tumor activity at least partly through stimulation of T cells which play major roles in the cell-mediated immune system.

Keywords [ Basidiomycetes, Paecilomyces tenuipes, protein-polysaccharide, immunomodulation, flow cytometry.
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Fig. 1 — Representative dot plots showing the gate 1 (R1 in Panel A)
and gate 2 (R2 in Panel B) set for lymphocytes and viable
cells, respectively. Panel A: The cells were depicted
according to their size (FSC) and granularity (SSC). Panel B:
The cells satisfying gate 1 were depicted according to their
size (FSC) and propidium iodide uptaking property (FL3).
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In Panel A, the viable lymphocytes were depicted according to their size (FSC) and CD25 (IL-2 receptor a chain) molecule (FL1) and

the gate 3 (R3) was set for the lymphoblasts. In Panel B and C, respectively, the viable total lymphocytes and lymphoblasts were
depicted according to their to expression level of CD25 molecules (FL1).
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Fig. 3 — The viable lymphocytes stained with FITC-conjugated anti-
mouse CD4 mAb and PE-conjugated anti-mouse CD8 mAb
were depicted according to their expression of CD4 (FL1)
and CD8 (FL2).
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Table I - In vitro Lymphoblast formation stimulatory effecta of PJ-3 and PJ-4, protein-poysaccharide fractions prepared from culture filtrate of
Paecilomyces tenuipes, on the splenic. lymphocytes of a BALB/c mouseb

Concentration

T lymphocytesc

Total lymphocytes

Stimulant

(ng/mi) Ccp4t CDs*

Control - 293.80 * 7.29¢ 260.07 = 0.91 305.61 + 3.92
PJ-3 100 296.09 + 2.66 271.19 * 5.84* 31091 *+ 1.19
P-4 50 293.08 * 2.36 271.80 + 1.94*** 325.00 + 7.85*
PJ-4 100 313.52 * 2.36 275.45 T 2,03**+ 326.48 * 2.83*
PJ-4 200 307.33 * 6.41 288.23 * 3.27%*+ 340.34 * 4.52%*

“Lymphoblast formation stimulatory effect was evaluated by measuring forward scattering (FSC) values, which correlates with the

diameter of the cells.

®The splenic lymphocytes of BALB/c mouse were in vitro cultured at 37°C in 5% CO, for 48 hours with or without the stimulants.
“The cultured lymphocytes were double labeled with FITC-conjugated anti mouse CD4 monoclonal antibody and phycoerythrin (PE)-
conjugated anti mouse CD8 monoclonal antibody (Sigma) in one step and then analyzed using a FACSCalibur flow cytometer (Becton-

Dickinson).
Ymean*S.E.
*p<0.05, **p<0.01, ***p<0.001.
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Fig. 4 — Stimulatory effect of PJ-4 on T cells. The BALB/c mouse
splenic lymphocytes were cultured for 48 hours in the
presence of the stimulants PJ-3 or PJ-4, protein-
polysaccharides fractions prepared from culture filtrate of
Paecilomyces tenuipes, and then stained with FITC-conjugated
anti-mouse CD4 mAb and PE-conjugated anti-mouse CD8
mAb just prior to flow cytometric analysis. On a FL1/FL2
dot plot, gates for CD4* and CD8" T cells were set and the
percentage of the lymphoblasts of each population was
analyzed on a FSC histogram as described in the text.
*p<0.05, **p<0.01, ***p<0.001.
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Table II - T cell stimulatory effect of PJ-4, a protein-polysacharide from culture filtrate of Paecilomyces tenuipes, on the expression of CD25
(IL-2 Receptor chain) molecules on the BALB/c mouse splenic Iymphocytes®

FJ-4 Lymphoblastsb Small lymphocytesc Total lymphocytes
(ugg/mad) Fluorescence intensity % increase Fluorescence intensity % increase Fluorescence intensity % increase
0 44.36 + 1.99° - 11.49 = 0.32 - 16.6 £ 0.22 -
50 62.95 = 5.72* 419 10.67 = 0.23 - 72 19.50 + 0.03 16.9
200 77.87 = 5.86** 75.5 13.44 = 0.37* 16.9 24,15 £ 1.64* 4.8
200 76.22 * 6.36%* 71.8 12.38 £ 0.19 7.7 23.87 = 1.59* 43.1

*Th= splenic lymphocytes were cocultured with PJ-4 at 37°C in 5% CO, for 48 hours and then immunofluorescence-stained with
F17°C-conjugated anti-mouse CD25 (IL-2 Receptor o chain) monoclonal antibody just prior to flow cytometric analysis.
Tn 2 cells satisfying the rectangular regions set for higher and lower forward scatter (FSC) values on a FSC-SSC dual parameter dot
“o- were considered as lymphoblasts and small lymphocytes, respectively as described in the text.

meant SE
*p< .05, **p<0.01.
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