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Abstract

BACKGROUND: The correlation of gycosylphosphatidilinoditol-specific phospholipase D (GPI-PLD) activity, mMRNA expression to
leukemia type, hepatosplenomegaly and/or lymphadenopathy has been rarely reported.
OBJECTIVE: To explore the correlation of GPI-PLD expression to leukemia type and hepatosplenomegaly and/or

lymphadenopathy of acute myeloid leukemia (AML) patients.

METHODS: Fresh bone marrow specimens were obtained from 43 newly diagnosed AML patients, 28 acute lymphocytic leukemia
(ALL) patients, and 21 normal persons. Bone marrow mononuclear cells were harvested by density gradient centrifugation.
GPl-anchored human placent alkaline phosphatase was used as substrate. GPI-PLD activity was determined bytriton-X114 phase
partitioning procedure. GPI-PLD mRNA expression was detected by semi-quantitative RT-PCR. The relationship of GPI-PLD
activity, mMRNA expression and leukemia type, hepatosplenomegaly and/or lymphadenopathy was analyzed.

RESULTS AND CONCLUSION: Compared with control group, GPI-PLD activity and mRNA expression in bone marrow
mononuclear cells were significantly higher in AML group (P < 0.01), while they were significantly lower in the ALL group (P < 0.01).
Of 43 patients with AML patients, 13 patients had hepatosplenomegaly and/or lymphadenopathy. The GPI-PLD activity (%) and
mRNA expression were significantly higher in AML patients without hepatosplenomegaly and lymphadenopathy than those
patients with hepatosplenomegaly and/or lymphadenopathy (P < 0.05). These results demonstrated that GPI-PLD activity
alteration is consistent with GPI-PLD mRNA expression in AML patients, and the expression levels correlate to leukemia type and

hepatosplenomegaly and/or lymphadenopathy of AML patients.

INTRODUCTION

Leukemia is a malignant disorder originating from
hematopoietic tissue, which is characterized by
unrestricted proliferation of leukemic blast cells in
bone marrow and other hematopoietic tissues. In
addition, these blasts may invade most tissues or
organs. It is well known that hepatosplenomegaly and
lymphadenopathy are more common signs in acute
lymphocytic leukemia (ALL) patients than in acute
myeloid leukemia (AML) patients. Extramedullary
infiltration of leukemic blast cells is one of the main
factors that cause leukemia relapse and death. But
the mechanism of leukemic extremedullary infiltration
is still not full understood.
Glycosylphosphatidylinositol specific phospholipase
D (GPI-PLD) is a specific phospholipase that splits
GPl-anchored proteins on cell membrane!". GPI-PLD
can be excreted from many organs or cells’® such as
bone marrow stromal cells and hematopoietic cells.
Some proteins expressed on leukemic blast cells are
anchored on the surface of cell plasma membrane by
binding with GPI anchor, which are defined as
GPIl-anchored proteins. Some of these proteins such
as CD24 are adhesion molecules that play important
roles in the process of tumor cells adhesion and
migration®®. But it is unclear if GPI-PLD takes part in
extramedullary infiltration of leukemic blast cells and
correlates to acute leukemia type. In order to explore
the significance of GPI-PLD for acute leukemia, this
study was designed to examine the GPI-PLD activity
and mRNA expression in bone marrow mononuclear

cells separated from AML, ALL and normal plasma,
and to analyze the correlation of GPI-PLD
expression to leukemia type and
hepatosplenomegaly and/or lymphadenopathy of
acute AML patients.

MATERIALS AND METHODS

Design
A cytological in vitro observation.

Time and setting

This study was performed at the Laboratory of
Hematology, Xiangya Hospital between January
2004 and December 2005.

Subjects

Acute leukemia was diagnosed primarily according to
morphological criteria formulated by
French-American-British classification. Fresh bone
marrow specimens were obtained from 43 newly
diagnosed AML patients (M1: 3; M2: 21; M3: 12; M4:
2; M5: 5)[ 23 males and 20 females, 38.4(15-69)
years of age], 28 ALL patients[16 males, 12 females,
35.1(11-60)years of age], and 21 normal persons[8
males, 13 females, 33.0 (21-63)years of age ]. For
the leukemic specimens, the leukemic blast cells in
bone marrow were more than 30%. The above
mentioned bone marrow specimens were provided
by Department of Hematology, Xiangya Hospital.
Written informed consent regarding laboratory
examinations was obtained from each subject and
relatives.
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Reagents

Human placent alkaline phosphatase (P-ALP)was kindly
provided by professor Tang Jian-hua from Biochemistry
Department, Xiangya School of Medicine, Central South
University in China. Reverse transcription kit was purchased
from Promaga Corporation, USA. Primers were synthesized by
Shanghai Bioasia Corporation, China. Tag polymerase was
purchased from Jingmei Corporation, China, and Trizol was
from Invitrogen Corporation, USA.

Methods

Bone marrow mononuclear cells isolation and GPI-PLD
activity assay

Under sterile condition, 2-5 mL bone marrow was taken, and
anticoagulated with heparin. Following PBS dilution,
lymphocyte isolation medium was added to obtain bone marrow
mononuclear cells by density gradient centrifugation. For all
specimens, the percentage of leukemic blast cells in bone
marrow mononuclear cells was more than 80%. GPI-PLD
activity assay was performed as previously described method!”.
According to preliminary test, 0.16% Nonidet P40 (NP40) was
used as detergent. The mixture of substrate, cells, and buffer
was incubated at 37 ‘C for 90 minutes.

Semi-quantitative RT-PCR analysis

Total RNA isolation and reverse transcription were performed as
manufacturer’s instructions. The resulting preparation was
quantified by spectrophotometry, and RNA integrity was verified
by 1.5% agarose gel electrophoresis.

PCR was performed with 5 yL 10% buffer, 5 yL 25 mmol/L MgCl,,
1 puL 10 mmol/L dNTP, 10 pmol GPI-PLD, 10 pmol
glyceraldehydes-3-phosphate-dehydrogenase (GAPDH), 2.5 U
Tag polymerase, 5 yL complementary deoxyribonucleic acid,
and 31.5 pL ddH;0. The tubes were heated on an according to
the following protocol: one cycle of denaturation at 94 °‘C for 2
minutes; 35 cycles of denaturation at 94 °‘C for 1 minute,
annealing at 59 C for 1 minute, extension at 72 ‘C for 1
minute; and a final extension at 72 °‘C for 7 minutes. The
sequences of GPI-PLD specific primers’® were 5-GAG GTT
CAC CGT GTG GCC TTT C-3'and 5'-GCC ATAT CAT CCA
GTC CTC CAA G-3’, with an amplified product of 705 bp. The
sequences of GAPDH primers were 5'-AAG AAG ATG CGG
CTT GAC TGT CGA GCC ACA T-3’'and 5'-TCT CAT GGT TCA
CAC CCATGA CGAACATG-3, with an amplified product of
457 bp.

The PCR products were separated by 1.5% agarose gel
electrophoresis. The gels were photographed under UV
transillumination and scanned using an Eagle Eye Still Video
System/Stratagene Eagle Sight (version 3.1). The intensity of
the DNA bands was quantified using Metamorph Imaging
System (Version 4.5, Universal Imaging Corp. USA). The ratio
was calculated by absorbace (GPI-PLD/GAPDH).

Statistical analysis

All experimental data were expressed as Mean + SD.
Significant differences between different leukemia groups were
determined using One-Way ANOVA. (SPSS 11.5 for windows).
P < 0.05 was considered statistically significant.
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RESULTS

GPI-PLD activity and mRNA expression in different types of
leukemia

GPI-PLD activity and mRNA expression could be dateable in all
specimens. Compared with the control group, GPI-PLD activity
(%) and mRNA expression in bone marrow mononuclear cells
were significantly higher in the AML group (P < 0.01), but they
were significantly lower in the ALL group (P < 0.01) (Table 1,
Figure 1).

Table 1 Results of GPI-PLD activity and mRNA expression in
different groups (x£s)
L mMRNA (Ab-
Group n Activity (%) sorbance)
AML 43 46.167.17° 1.84+0.287
AML with hepatosplenomegaly 13 41.15+5.82®°  1.61+0.18%°
and/or lymphadenopathy
AML without 30 48.34+6.66° 1.93+0.26°
hepatosplenomegaly
and lymphadenopathy
ALL 28 24.55+6.50° 0.88+0.19°
Control 21 35.4245.35 1.2540.22

GPI-PLD: glycosylphosphatidylinositol specific phospholipase D; AML:
acute myeloid leukemia; ALL: acute lymphocytic leukemia; °P < 0.01,
vs. control group; °P < 0.05, vs. AML without hepatosplenomegaly and
lymphadenopathy

Correlation of GPI-PLD to hepatosplenomegaly and/or
lymphadenopathy in AML patients

Of 43 AML patients, 13 had hepatosplenomegaly and/or
lymphadenopathy. The GPI-PLD activity (%) and mRNA
expression were significantly higher in AML patients without
hepatosplenomegaly and lymphadenopathy than those patients
with hepatosplenomegaly and/or lymphadenopathy (Table 1
and Figure 1).

700 bp
500 bp
300 bp

GPI-PLD
GAPDH

Lanes 1, 2: ALL; lanes 3-5: control; lanes 6, 7: AML without hepatos-
plenomegaly and lymphadenopathy; lanes 8, 9: AML with hepatos-
plenomegaly and/or lymphadenopathy; lane 10: marker; GPI-PLD:
glycosylphosphatidylinositol specific phospholipase D; GAPDH: gly-
ceraldehyde phosphate dehydrogenase; AML: acute myeloid leuke-
mia; ALL: acute lymphocytic leukemia

Figure 1 GPI-PLD mRNA expression
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DISCUSSION
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