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High-throughput screening of human soluble protein tyrosine
phosphatase 1B inhibitors
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Abstract: To screen potential human soluble protein tyrosine phosphatase 1B (PTP1B) inhibitors, a
high-throughput screening (HTS) model in 384-well microplate with total volume of 50 puL was established.
Recombinant PTP1B was cloned and expressed in E. coli. with its specific substrate 4-nitrophenyl phosphate
disodium salt hexahydrate (PNPP).
sensitivity and specificity (Z' = 0.78). A total of 24 240 samples were screened, among them 80 samples with

The HTS model was based on enzyme reaction rate with enhanced

inhibition greater than 70% were selected for further rescreening. Finally, six compounds with high inhibitory
activity were identified, whose ICs, values were 21.58, 18.39, 15.37, 11.92, 37.27, and 36.61 ug'mLfl, separately.
The results indicated that the method was stable, sensitive, reproducible and also suitable for high-throughput
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screening.
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Figure 1 The Lineweaver-Burk curve of PTP1B. The concen-
tration of PNPP varied as following: 0.68, 0.83, 1, 1.25, and 1.66
mmol-L™".  The fixed concentration of PTP1B is 100 pg-mL™"
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Figure 2 The time-relative A49s of 50 pL reaction volume in 384-well microplate.
4,6,8,10, 12, and 14 pL. The fixed concentration of PNPP is 9.35 mmol-L ",
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Figure 3 Inhibitive effects of NaVO4 on PTP1B activity. The
concentration of NaVO, varied as following: 6, 2, 0.6, 0.2, 0.06,
0.02, 0.006, and 0.002 pg-mL .
PNPP is 9.35 mmol-L™".
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Figure 5 The Vipax values of 80 control wells and 80 blank
wells. Control: Buffer 5 pL + PTP1B 25 uL + PNPP 20 pL;
Blank: Buffer 30 uL + PNPP 20 puL
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Figure 4 The time-relative A44s of 50 pL reaction volume
with or without 2% DMSO in 384-well clear microplate. The
fixed concentration of PNPP is 9.35 mmol-L™" and the fixed
concentration of PTP1B is 40 ug-mL™" in 50 pL reaction volume.
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Figure 6  The distribution of inhibitory activities of 24 240

samples on PTP1B. A: The scatter curve of inhibitory activities
of 24 240 samples on PTP1B; ¢ marked the threshold inhibition
ratio of 70% which 80 hits exceeded in the initial screening.
B: Floating column a and line b presented the accumulated
distribution curve of 24 240 samples on percentage inhibition;
line ¢ presented an approximate normal distribution curve of
24 240 samples on percentage inhibition; C: The scatter curve
of inhibitory activities of 80 samples on PTP1B in the second
screening; ¢ marked the threshold inhibition ratio of 70%
which 62 hits exceeded in the second screening
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Figure 7 The concentration-response curves of J5753 (A), J10550 (B), J10551 (C), J10583 (D), J10585 (E) and J11101 (F) on PTPI1B.
The ICsy value were 21.58, 18.39, 15.37, 11.92, 37.27, and 36.61 pg~mL71, separately
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