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Protein Tyrosine Phosphorylation of the Insulin Receptor and
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Abstract: Insulin receptor (IR) autophosphorylation and phosphorylation of the IR substrate-1 (IRS1) was
investigated under the conditions of alloxan-induced diabetes and nitration of tyrosine residues after treatment
with the peroxynitrite donor SIN-1 in wvitro. A novel quantitative P NMR method based on our previously
developed qualitative protocol and western-blotting analysis was used in present research. The results illustrated
that IR autophosphorylation levels were decreased in rat livers rendered diabetic by alloxan. After the addition of
SIN-1 to purified IR aliquots, a dose-dependent alteration of autophosphorylation levels occurred. This suggested
that the effects of the nitration of IR on the autophosphorylation depended on the peroxynitrite concentration. The
study on phosphorylation of synthetic peptides with the phosphorylation motif of IRS1 showed that the nitration of
tyrosine inhibited the phosphorylation, suggesting that tyrosine nitration might interfere with the phosphorylation

in insulin signaling pathways.
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(a) in normal rat livers; (b) in diabetic rat livers after incubation
in the presence of Mg (25 °C); PY: insulin receptor phosphory-

lated at tyrosine residues
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Fig.1 3P NMR spectra of insulin receptor autophospho-
rylation with insulin stimulation
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N and D meant normal and diabetic rat livers, respectively; PY:
insulin receptor phosphorylated at tyrosine residues; Data were
expressed as means = SD (standard deviation, n=3); *p<0.05 ver-

sus normal one
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Fig.2 Western-blotting of insulin receptor autophospho-

rylation in the presence of insulin
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PY: insulin receptor phosphorylated at tyrosine residues; Data were

expressed as means = SD (standard deviation, n=3); *p<0.05 versus

the sample untreated by SIN-1
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Fig.3 Western-Blotting of insulin receptor autophosphory-
lation after the treatment with SIN-1
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PY1: the peptide phosphorylated at tyrosine residues; PY: insulin

receptor phosphorylated at tyrosine residues

Bl 4 7€ 25 CHI Mg A AE I 25T, FH IR 5 22 0
W T 40 min ZJ5 IR KW BB L 2P NMR
T (a) B A i Al B =R 1) 2 K (b) B A R
i fl T 2R 1 2 ik
Figd *P NMR spectra of the phosphorylation of IR
substrates: (a) peptide with nitrated tyrosine
(b) peptide with unnitrated tyrosine after forty
minute incubation with insulin stimulation in
the presence of Mg* (25 C)
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fird 2 s 2 R PP i FETE i T N SR SE T ATP AR
P57 BN TR] 437 A AR S B 3t ol 1 2 1) 52 BEL %50 0
T RE A R BT AR 45 5 B B EZE . Gow
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