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Abstract: The inhibition of PTPs which dephosphorylate the insulin receptor, resulting in prolongation of insulin
signaling, is involved in the mechanism of vanadiums insulin-sensitizing effects. Here, the speicies of vanadium
complexes in the solution with bioligands to oxovanadium ions of 20:1 molar ratio are investigated by UV-Vis
spectra, and their inhibition over protein tyrosine phosphatases are evaluated. The results show that in the solution,
amino acids are coordinated to oxovanadium ions to form 2:1 vanadium complexes, but ascorbic acid, citric acid,
iminodiacetic acid and malic acid form 1 :1 vanadium complexes. The inhibitions against protein tyrosine
phosphatases indicate among 19 systems of 20:1 molar ratio of bioligands to VO(II), 14 systems exhibit strong
inhibition over PTP1B  (protein tyrosine phosphatase 1B) with ICs of 0.12~0.63 wmol - L™, and [VO(Phe),] system
displays strongest inhibition with ICs,of 0.07 pmol - L™ while [VO(Arg),], [VO(Oxalate)], [VO (Nitrilotriacetate] and
[VO(Citrate)] systems show weaker inhibition with 1Cs, about 1.05, 1.41, 9.90 and 21.5 pwmol - L™, respectively. The
selectivity of [VO(Arg),], [VO(Tyr),], [VO(Phe),], [VO(Malate)], [VO(Lactate)] and [VO(Citrate)| systems over PTP1B,
TCPTP (T-cell protein tyrosine phosphatase), HePTP  (Hematopoietic protein tyrosine phosphatase) and SHP-1 (Sre
homology phosphatase 1) show the inhibitions against four PTPs are varied with the change of the bioligands,
suggesting the structures of the bioligands influence the potency of the PTPs inhibition and the selectivity.
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The molar ratios of Phe to VOSO, are 0.0, 0.2, 0.4, 0.6, 0.8, 1.0, 1.2, 1.4, 1.6, 1.8, 2.0, 2.2, 2.4, 2.8, 3.0, 4.0, 6.0, 8.0, 10.0, 13.0, 16.0, 20.0; The
molar ratios of malic acid to VOSO, are 0.0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.2, 2.0, 3.0, 5.0, 7.0, 9.0, 11.0, 14.0, 17.0, 20.0
1 ORNEIR (7o) 53R IR () T 2 T IR AR AL B4 2R A1 11 3 37 P S s RN R (G R L) 5 AL DB R 2:1 5 11 BE 5 9
Fig.1 UV-Vis spectra of the titration of Phe (left) and malic acid (right) to VOSO,
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il #) 1Cs 2978 100 wmo-L', T 5 VOSO, AL & IE 1k
Fe g AL & 9 05 X PTPLB A9 40 i £ T B 5 42
wLEERILER 1, R L PRI RLE A 19 R A
NG TFEBUEL A YA 14 B 1Cs, (E1E 0.12~0.63

wmol - L™ 2Z 8] | & B Z1 )41 1l £ FH | 5 1 iy 4138 11
SEUVHLEC & WA B LR F R TR i e Ao
H A WIVO(Phe), 22 B I s 1 40 4 1Cs, 168
0.07 pmol L7, T [VO (Arg),].[VO (Oxalate)],[VO
(Nitrilotriacetate) | F1[VO(Citrate) | W) 5% B0 45 55 19 40 )
1Cs {43104 1.05,1.41.9.90 F1 21.5 pumol - L™, Ui B
SEUBILC G ) v T AR 118 235 4 TR) 6 5 i SR B 5 20 400 o1
PTPIB MR, 5 H B R IE i S A o
(2518 — 3o

x1 E£¥NDFERESNESYI PTP1B BN ER
Table 1 PTPI1B inhibition of vanadium-bioligand compounds

Compound [C5(SD) / (pmol - L) Compound 1C5(SD) / (pmol - L)
[VO(Ala),] 0.12(1) [VO (Glu)L,] 0.28(8)
[VO(His)s] 0.12(1) [V()(Cys)z] 0.35(5)
[VO(Pro)s] 0.53(6) VO(Phe)s] 0.07(1)
[VO(Gln),] 0.54(7) VO(Thr) 0.29(2)
[VO(Gly)] 0.23(3) [VO(Asp)i] 0.232)
[VO(Trp).| 0.36(7) [VO(Tyr),]| 0.18(6)
[VO(Arg)] 1.05(6) [VO(Malate)] 0.44(2)
[VO(Citrate)] 21.5(10) [VO(Lactate)] 0.48(2)
[VO(Oxalate)] 1.41(15) [VO(Nitrilotriacetate)] 9.90(30)
[VO(Ascorbate)] 0.32(6)
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7EXF PTPIB 0 il /F FHAF 98 9 JE il |-, 2B T
6 P L & W1 [VO (Arg),]. [VO (Tyr),] . [VO (Phe),] . [VO
(Malate)] .[VO(Lactate)| F1[VO(Citrate)] & 5L BC 5 9 i
1T PTPs W LRI HRIAE ST, 4509 T3 2, S0k
Uk, XF PTP1B 94 V45 58 1) B 45 4 % He 8 i 1 )
il F g | i X PTP1B 40 il 4 48 55 i e 5 4
Xof e Tl A o R AR 55 (B ek R
HIB B RTE , [VO(Citrate)] f AR 30 58 148855 |, {H %t
SHP-1 ) #0 l fig 71 B % 3% T %I PTP1B . TCPTP F1

HePTP WMHIVEA . EXF SHP-1 NHIER (1Cs=
1.15 pmol - L7352 %} PTP1B  TCPTP #1 HePTP 1Y
24920 .24 1 500 fi5 . [VO(Arg) % 4 i it v 40 i £ H
FHZEA K ICs HAE 1.05~3.67 wmol - L, 1 2~3 1i5 .
[VO(Tyr),] %} PTP1B HePTP F1 SHP-1 {4 i 1 FH 1R
58 ,1Cso 57 1M 0.18.0.63 A1 0.31 wmol -L~, i X
TCPTP #PHIVE A5 ,1Cs, A 1.37 pmol - L', [VO
(Phe),] # Bt X PTPIB M1 TCPTP 1 5& 24 1
(ICs,0.07 F1 0.06 mol - LTIl %I HePTP 1 SHP-1 1)
0 VE A 99 (1C5=0.19 F1 0.17 wmol <L), [VO
(Malate)] Xt HePTP 1 SHP-1 1410 il 18 H HE % 5

x2 EMNSTFEESAESHI PTP BB H 0 EFE

Table 2 PTPs inhibition (ICs) of selected oxovanadium compounds (mol-L™)

Comp. PTPIB TCPTP HePTP SHP-1
[VO(Arg)s] 1.05(6) 2.55(11) 3.67(57) 1.44(12)
[VO(Tyn),] 0.18(6) 1.37(25) 0.63(6) 0.31(4)
[VO(Phe),] 0.07(1) 0.06(1) 0.19(2) 0.17(1)

[VO(Malate)] 0.44(2) 0.50(6) 0.07(1) 0.07(1)

[VO(Lactate)] 0.48(2) 0.11(2) 4.73(30) 1.08(10)

[VO(Citrate)] 21.5(10) 500(52) 25.4(23) 1.15(18)
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