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Abstract Objective: To study the effect of lentivirus mediated WW Domain-containing Oxidoreductase (WWOX)

expression on the proliferation of acute lymphoblastic leukemia. Methods: WWOX recombinant lentivirus and
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infection negative control recombinant lentivirus infected acute lymphoblastic leukemia cells Jurkat were recorded
as Lenti WWOX and Lenti NC, and WWOX expression levels were detected by Realtime PCR and Western
blot methods. The Jurkat cells infected with WWOX recombinant lentivirus and negative control recombinant
lentivirus were cultured with the culture solution containing the Wnt signaling pathway inhibitor FHS35, and
the Jurkat cells of the recombinant lentivirus and the negative control recombinant lentivirus were recorded as
Lenti WWOX + FHS535 and Lenti NC + FHS35. The expression levels of B-catenin and c-myc were detected by
Realtime PCR and Western blot. MTT assay cell proliferation activity, PI single staining and Annexin V-FITC/
PI double staining were used to detect cell cycle and apoptosis respectively. The expression levels of Cyclin-D1,
p27 and apoptotic protein C-Caspase-3 were detected by Western blot. Results: The expression level of WWOX
in Lenti WWOX cells was significantly higher than that in Lenti NC (P<0.0S). The levels of B-catenin and c-myc
protein in Lenti WWOX, Lenti WWOX + FHS35 and Lenti NC + FHS3S5 were significantly lower than those in
Lenti NC. Moreover, the level of -catenin and c-myc protein in Lenti WWOX + FHS335 cells decreased most.
The proliferation of Lenti WWOX, Lenti WWOX + FHS3S and Lenti NC + FHS3S were increased, the rate of
apoptosis was increased, the level of Cyclin-D1 protein in the cells decreased, the levels of p27 and C-Caspase-3
protein were elevated, compared with Lenti NC, the difference was statistically significant (P<0.05). The
proliferation ability of Lenti WWOX + FHS3S cells was reduced, the proportion of G,/G, in cells increased,
the rate of apoptosis was increased, the level of Cyclin-D1 protein in the cells decreased, the levels of p27 and
C-Caspase-3 protein were elevated, compared with Lenti WWOX and Lenti NC + FHS3S5, the difference was
statistically significant (P<0.05). Conclusion: The expression of lentivirus mediated WWOX can inhibit the
proliferation of acute lymphoblastic leukemia cells, block cell cycle, and induce apoptosis, the mechanism of action
is related to the inhibition of Wnt signaling pathway.

acute lymphoblastic leukemia; cell cycle; WWOX; Wnt signaling pathway
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Figure 1 Western blot detects the effect of recombinant WWOX

Lentivirus on the expression of WWOX protein in cells
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Table 1 Expression of WWOX mRNA and protein in

WWOX cells after overexpression of lentivirus infection

(xxs)

ZH 531 WWOX mRNA WWOX # [
Lenti NC 1.00 0.10 + 0.06
Lenti WWOX 2.35 £ 0.47 0.26 +0.03
t 4.975 4131

P <0.05 <0.05
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Figure 2 Effects of FHS3S, an inhibitor of WWOX and Wnt
signaling pathways, on the expression of key Wnt signaling

proteins B-catenin and c-myc in cells
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Table 2 Expression of Wnt signaling pathway key proteins
B-catenin and c-myc in cells treated with WWOX and Wnt
signaling pathway inhibitor FH535 (¥ + )

2H 51 B-catenin c-myc
Lenti NC 0.62 + 0.08 0.57 + 0.04
Lenti WWOX 0.39 + 0.05* 0.29 + 0.03*
Lenti NC+FH535 0.34 + 0.08* 0.25 + 0.06*
Lenti WWOX+FHS35 0.22 + 0.02" 0.07 + 0.03*
F 21.471 73.314

P <0.001 <0.001

5 Lenti NC M1, *P<0.05; 5 Lenti WWOX #H 1L,
P<0.05; 5 Lenti NC+FHS35 I, “P<0.05.
Compared with Lenti NC, *P<0.05; compared with Lenti
WWOX, “P<0.05; compared with Lenti NC+FHS535, “P<0.0S.
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Table 3 Effect of Wnt signal pathway inhibitor FH53S on @C’ .\é‘@ \é’x A §O

cell survival rate of overexpressing WWOX (X + s) \»é& \»“oo \3’& \}‘s

ZH 5 A7 % /% P27 e — —

Lenti NC 100.00

Lenti WWOX 68.52 +7.32% CyclinDl S w— —

Lenti NC+FHS35 64.01 + 5.08*

Lenti WWOX+FHS35 4876 +7.94*" Bacin MG S

F 39.002

P <0.001 13 WesternE[lii 3542 M Wit {5 S 18 2% I HI FIFHS 35311 &
YLenti NCHI I, *P<0.05; SLenti WWOXAH I, ZEWWOXHI A E B E B Cyclin-D1, p273RiAFM
"P<0.05; ‘SLenti NC+FHS35IY, “P<0.05. Figure 3 Western blot analysis of the effect of Wnt signaling
Compared with Lenti NC, *P<0.05; compared with Lenti pathway inhibitor FHS3S on cyclin-D1 and p27 expression in
WWOX, "P<0.05; compared with Lenti NC+FHS535, “P<0.05. WWOX overexpressed cells

R4 Wntf5 S 18 BN EIFIFHS 353 T RiIZWWOXHI A E #5376 K 4B H Cyclin-D1, p27& HRIEFM(x £ )
Table 4 Effects of FHS3$, an inhibitor of Wnt signaling pathway, on cell cycle distribution and expression of Cyclin-D1 and p27 in
overexpressed WWOX cells (¥ + )

kT £t SR 30 L A51) / 9% B HFRIIKT

G,/G, S G,/M Cyclin-D1 p27
Lenti NC 38.69 + 4.15 51.63 + 6.28 5.02 +0.41 0.76 + 0.09 0.30 + 0.04
Lenti WWOX 47.92 + 2.47* 43.01 + 4.15* 10.74 + 2.23* 0.41 + 0.03* 0.43 + 0.05*
Lenti NC+FH535 48.10 + 3.45* 41.89 + 3.45* 10.01 + 1.45* 0.37 +0.07* 0.45 + 0.06*
Lenti WWOX+FHS35 57.16 + 2.06** 31.73 +2.06*" 15.11 + 1.82%°% 0.25 + 0.03** 0.68 + 0.08*"%
F 17.289 10.945 19.427 38.939 21.248
P 0.001 0.003 0.001 <0.001 <0.001

5LentiNCAH L, *P<0.05; Lenti WWOXAH I, "P<0.05; 5Lenti NC+FHS35M, “P<0.05.
Compared with Lenti NC, *P<0.05; compared with Lenti WWOX, P<0.05; compared with Lenti NC+FHS35, £P<0.05.

5 watfs 518 BB FIFIFHS 3534 1T R IEWWOXHY 40 A 1= 2 K 41 B F1 C- Caspase-3F B RIEH M (x £ 5)
Table S Effects of Wnt signal pathway inhibitor FH535 on apoptosis rate and C-Caspase-3 protein expression in overexpressed
WWOX cells (x +s)

2R 5] T /% C-Caspase-3
Lenti NC 412 +0.36 0.08 = 0.02
Lenti WWOX 18.63 + 1.42* 0.16 + 0.03*
Lenti NC+FH535 16.20 + 1.68* 0.17 + 0.02*
Lenti WWOX+FHS535 28.46 +2.17+¢ 0.26 + 0.04*"
F 124.182 19.727

P 0.000 0.001

HLenti NCAILL, *P<0.05; SLenti WWOXAfIIL, "P<0.05; ‘GLentiNC+FHS3SIE, “P<0.0S.
Compared with Lenti NC, *P<0.05; compared with Lenti WWOX, "P<0.05; compared with Lenti NC+FHS535, “P<0.05.
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Figure 4 Effect of Wnt signaling pathway inhibitor FH53S5 on apoptosis and expression of apoptotic protein C-Caspase-3 in WWOX-

overexpressed cells

(A) 7 2 2 YA A 0 A4 O T O (B)Westernfﬂﬂifﬁf}ﬂu gl ol C—Caspase-3§ F 7K o
(A) Apoptosis was detected by flow cytometry; (B) Western blot was used to detect the level of C-Caspase-3 protein in cells.
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