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[Abstract] Background and Objective: The hemopoietic-restricted Src homology
2-containing inositol 5’-phosphatase (SHIP) acts as a negative regulator for
the proliferation and survival of hematopoietic cells by hydrolysing the
phosphoinositide 3-kinase (PI3K)-generated second messenger, PtdIns (3,
4,5)-P; (PI-3,4,5-P3) to PtdIns(3,4)-P, (PI-3,4-P,). This study was to
investigate the biological function of SHIP gene in pathogenesis of leukemia
cells by lentiviral vector-mediated SHIP transfection. Methods: Ectopic SHIP
gene was transfected into leukemia K562 cells by the mediation of lentiviral
vector. The mRNA level of SHIP was detected by fluorescent quantitative
reverse transcription-polymerase chain reaction (FQ-PCR). The expression of
SHIP, Akt, and phosphorylated Akt (p-Akt) was detected by Western blot.
The proliferation and morphology of K562 cells before and after SHIP gene
transfection were compared. Results: The proliferation of K562 cells was
inhibited after transfection: the proliferation inhibition rate was increased from
(9.9+1.5)% on Day 3 to (40.6+2.3)% on Day 5. K562 cells were SHIP-
negative but expressed high level of p-Akt which was down-regulated from
0.533 to 0.245 (P<0.01) after SHIP transfection. Apoptotic characteristics
were showed in K562 cells after SHIP transfection. The early apoptosis rate
was significantly higher in K562-wtSHIP-FIV-G cells than in K562-FIV-G cells
and untransfected K562 cells [(38.3+4.3)% vs. (8.2+0.9)% and (7.7+0.8)%,,
P <0.05]. Conclusions: SHIP gene can inhibit cell proliferation and
promote cell apoptosis via inactivating PI3K/Akt pathway. Loss of SHIP might
activate PISBK/Akt pathway and promote the proliferation of K562 cells.
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Figure 4  Morphology of K562 cells after SHIP transfection (Wright’s x1000)

A: The nuclear chromatin is condensed and apoptosis bodies can be seen in K562 cells when transfected with wtSHIP for 5 days.

B: K562 cells transfected with empty vector demonstrate no indication of apoptosis.
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Figure 5 The ultrastructure changes of K562 cells after SHIP gene transfection (x5000)

A: K562 cells have integrity nuclear membrane.

B: The nuclear chromatin is condensed, aggregated to the margin.

C: Apoptotic bodies can be seen in some cells.
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Figure 6  Early apoptosis of K562 cells after SHIP gene transfection (x100)
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Table 1 Comparison of early apoptosis rate of K562 cells after gene transfection

Early apoptosis rate (%)

Group
Day 0 Day 1 Day 2 Day 3 Day 4 Day 5
K562 1.8+0.6 2.4+0.2 3.7+0.6 3.9+0.4 5.7+0.3 7.7+0.8
K562-FIV-G 1.8+0.5 2.7£0.1 3.7+0.6 4.1+0.6 6.1+0.7 8.2+0.9
K562-SHIP-FIV-G 1.8+0.6 3.7+0.1 4.3£0.4 7.2+0.6"" 23.3£2.3" 38.3+4.3"

All values are presented as mean + SD of three experiments. *P<0.05, vs. control K562 cells; "P<0.05, vs. K562-FIV-G cells.
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Figure 7 Comparison of Akt phosphorylation status in K562 cells after transfection
Lane 1: K562-wtSHIP-FIV-G cells; lane 2: K562-FIV-G cells; lane 3 : untransfected K562 cells.
2P<0.05, vs. K562-FIV-G cells; "P<0.05, vs. K562 cells.
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Figure 8 Akt phosphorylation in K562 cells when transfected with SHIP for different time
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