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Abstract: Objective To investigate the influence of methylation inhibitor of arsenic trioxide (As,Os)
combined with 5-Aza-2'-deoxycytidine (5-aza-CdR) on the expression of JAK3, TYK2 and hematopoietic cell
phosphatase SHP-1 in chronic myeloid leukemia cell line U937, and to explore the effects of the combination
in leukemia pathogenesis. Methods 5-aza-CdR, As,O; and the combined treatment were applied on U937
cells. As;O; 1 pmol/L and 5-aza-CdR 0.5pmol/L group, As,O; 2.5 pmol/L and 5-aza-CdR 1 pumol/L group,
As,0O5 5 umol/L and 5-aza-CdR 2 pmol/L group and no chemical substances group were treated for 24, 48,
72 h, respectively. Then total cellular RNA was extracted. Real-time Quantitative PCR was used to detect
the expression of JAK3, TYK2 and SHP-1. Results With the application of As,0Os, 5-aza-CdR and the
combination, SHP-1 mRNA expression in U937 cells was increased gradually, while JAK3 and TYK2 mRNA
expression were decreased, in a dose- and time-dependent manner. SHP-1 was negatively correlated with
JAK3 or TYK2. JAK3 was affected more obviously than TYK2. Conclusion (1) With the application of
methylation inhibitor of As,O; and 5-aza-CdR, the expression of SHP-1 was increased, while the expressions
of JAK3 and TYK2 were decreased in a dose- and time- dependentmanner.(2)The reexpression of SHP-1 gene
is related to its methylation and has a negative regulation role of JAK/STAT pathway.
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Figurel SHP-1 mRNA expression in U937 cells
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Tablel Comparison of SHP-1 gene expression in U937 cells treated with As,O; and the combination
T AS203 A5203+5-aza-CdR
1 pmol/L 2.5 pmol/L 5 umol/L P Low Middle High P
Oh 0.7923+0.0134 0.7923+0.0134 0.7923+0.0134 - 0.7923+0.0134 0.7923+0.0134 0.7923+0.0134 -
24h  0.8105+0.0079 0.8636£0.0091 0.8636+0.0091 <0.05  0.8636+0.0091%  0.8850+0.0146™  0.9280+0.0031* <0.05
48h  0.8448+0.0071 0.9063+0.0072 0.9063+0.0072 <0.05  0.9063+0.0072"  1.0240+0.0074™  1.0681+0.0042™ <0.05
72h  0.9352+0.0072 0.9688+0.0139 0.9688+0.0139 <0.05 0.9688+0.0139*  1.0797£0.0025™  1.0939+0.0042" <0.05
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Notes: *:P<0.05, compared with 1 pmol/L; *:P<0.05, compared with 2.5 umol/L; *:P<0.05, compared with 5 umol/L; - :do not need to compare
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Table2 Comparison of SHP-1 gene expression in U937 cells treated with 5-aza-CdR and the combination

Time 5-aza-CdR As,05t5-aza-CdR
0.5 pmol/L 1 pmol/L 2 pmol/L P Low Middle High P
Oh 0.7923+0.0134 0.7923+0.0134 0.7923+0.0134 - 0.7923+0.0134  0.7923+0.0134 0.7923+0.0134 -
24h  0.8573+0.0051 0.8636+0.0091 0.8636+0.0091 <0.05  0.8636=0.0091° 0.8850+0.0146*  0.9280+0.0031" <0.05
48h  0.8898+0.0026  0.9063£0.0072 0.9063£0.0072 <0.05  0.9063£0.0072*  1.0240£0.0074™  1.0681£0.0042"  <0.05
72h  0.9618+0.1137 0.9688+0.0139 0.9688+0.0139 <0.05  0.9688+0.0139* 1.0797+0.0025™  1.0939+0.0042" <0.05
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Notes: *:P<0.05,compared with 0.5 pmol/L; *:P<0.05,compared with 1 pmol/L;
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Table3 Comparison of JAK3 gene expression in U937 cells treated with As,O; and the combination

*:P<0.05,compared with 2 pmol/L; - :do not need to compare

Time As,0; As,05+5-aza-CdR
1umol/L 2.5umol/L Spmol/L P Low Middle High P
Oh 0.8910+0.0043  0.8910+0.0043  0.8910+0.0043 0.8910+0.0043  0.8910+0.0043  0.8910+0.0043 -
24h 0.8680+0.0029 0.7815+0.0110  0.6956+0.0085 <0.05 0.7224+0.0064*  0.6988+0.0030%  0.6446+0.0080™ <0.05
48h 0.8077+0.0078 0.6838+0.0241 0.6591+0.0032 <0.05 0.7028+0.0052*  0.6799+0.0029  0.5694+0.0061" <0.05
72h  0.7012+0.0045 0.6629+0.0098" 0.6158+0.0083 <0.05 0.6816+0.0088*  0.6561+0.0115™  0.5525+0.0089™ <0.05
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Notes: *:P<0.05, compared with 1 pmol/L; *:P<0.05, compared with 2.5 umol/L;
- :do not need to compare

*:P<0.05,compared with 5 pmol/L;

#:P<0.05, compared with 48 h;
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Figure2 JAK3 mRNA expression in U937 cells
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Figure3 TYK2 mRNA expression in U937 cells
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Table4 Comparison of JAK3 gene expression in U937 cells treated with 5-aza-CdR and the combination

Time 5-aza-CdR As,0;+5-aza-CdR
0.5umol/L 1pumol/L 2umol/L P Low Middle High P
Oh  0.8910+0.0043  0.8910+0.0043  0.8910+0.0043  — 0.8910+0.0043  0.8910+0.0043  0.8910+0.0043 -
24h  0.8715+0.0173"  0.7941£0.0084  0.7660+0.0083 <0.05  0.7224+0.0064* 0.6988+0.0030 0.6446+0.0080* <0.05
48h  0.7346+0.0091 0.7040+£0.0051  0.6312+0.0151 <0.05  0.7028+0.0052* 0.6799+0.0029™ 0.5694+0.0061" <0.05
72h  0.7235+0.0066°  0.6934+0.0103% 0.5949+0.0068 <0.05  0.6816+0.0088* 0.6561+0.0115™ 0.5525+0.0089* <0.05
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Notes: *:P<0.05,compared with 0.5 umol/L; *:P<0.05, compared with 1 umol/L; *:P<0.05, compared with 2 umol/L; *:P<0.05, compared with 0 h;

©:P<0.05, compared with 48 h; “:P<0.05 compared with 48 h; - :do not need to compare
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Table5 Comparison of TYK2 gene expressions in U937 cells after As,O; alone and the combined treatment

Time As,0; As,0515-aza-CdR
1 pumol/L 2.5pumol/L Sumol/L P Low Middle High P
Oh 0.8910+0.0043 0.8910£0.0043 0.8910+0.0043 - 0.8910+0.0043 0.891040.0043 0.8910+0.0043 -
24h  0.8778+0.0084 0.8348+0.0060 0.7937+0.0113 <0.05 0.8037£0.0070*  0.7542+0.0113%  0.703120.0096* <0.05
48h 0.7639+0.0111 0.7379+0.0112  0.6936+0.0069 <0.05 0.6398+0.0056  0.5946+0.0063%  0.5736+0.0059™ <0.05
72h  0.6661+£0.0095 0.5772+0.0114 0.5264=+0.0065 <0.05 0.5525+0.0090*  0.5266+0.0042%  0.4174+0.0078™ <0.05
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Notes: *:P<0.05,compared with 1 pmol/L; *:P<0.05,compared with 2.5 pmol/L; *:P<0.05,compared with 5 pmol/L; - :do not need to compare
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Table6 Comparison of TYK2 gene expressions in U937 cells treated with 5-aza-CdR alone and the combination

Time 5-aza-CdR As,05t5-aza-CdR
0.5umol/L 1umol/L 2umol/L P Low Middle High P
Oh 0.9617+0.0094 0.9617+0.0094 0.9617+0.0094 - 0.9617+0.0094  0.9617+0.0094 0.9617+0.0094 -
24h  0.8643+0.0086 0.7675+0.0108 0.7377+0.0086 <0.05  0.8037+0.0070"  0.7542+0.0113%  0.703120.0096" <0.05

48h  0.6742+0.0112  0.6325+0.0124  0.6124+0.0105 <0.05  0.6398+0.0056"  0.5946=0.0063™  0.5736+0.0059™ <0.05
72h  0.5319+0.0107 0.4943+0.0096 0.4573£0.0103 <0.05  0.5525+£0.0090° 0.5266+0.0042%  0.4174+0.0078* <0.05
P <0.05 <0.05 <0.05 - <0.05 <0.05 <0.05 -

Notes: *:P<0.05 compared with 0.5 pmol/L; *:P<0.05 compared with 1pmol/L; *:P<0.05 compared with 2 pmol/L
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Table7 Comparison of regression coefficients of TYK2,
JAK3 expression changes in U937 cells under the same

concentration of drugs

. JAK3 TYK2

Drugs Concentration s P P 2
As,05 1pumol/L -279.503 0 -224448 0
2.5umol/L  -333.025 0  -181.549 0

Spmol/L -581.273 0  -175213 0

5-aza-CdR 0.5pmol/L  -256.072 0  -142.898 0
Ipmol/L -386.160 0  -174.518 0

2pmol/L -249.087 0  -169.688 0

Combination  Low -1053.198 0  -184.799 0
Middle -1010.949 0  -199.145 O

High -488.539 0  -167.026 0

Notes:b: regression coefficients;P<0.05 linear regression equation was

established
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#=8 HELERERTYK2, JAK3EEEUI3TH AT
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Table§ Comparison of regression coefficients of TYK2,
JAK3 expression changes in U937 cells with the same

treatment time

BT Time JAK3 TYK?2

byaks P bryvka P

As,O5 24h -11.497 0 -22.769 0
48h -11.335 0 -25.803 0

72h -22.560 0 -13.729 0

S-aza-CdR 24h -16.858 0 -14.174 0
48h -17.627 0 -27.509 0

72h -14.009 0 -24.934 0

Combination 24h -23.891 0 -19.205 0
48h -13.044 0 -28.075 0

72h -13.525 0 -13.008 0

Notes:b:regression coefficients;P<0.05:linear regression equation was

established
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