
A novel and significant finding is that TRB3 is
involved in the expression of collagen types I and III
regulated by AGEs through activation of ERK1/2 and
p38-MAPK pathways. Firstly, AGEs induced TRB3
mRNA expression as early as four hours after treat-
ment, after the phosphorylation of ERK1/2 and p38-
MAPK. Secondly, after blockade of TRB3 with TRB3
siRNA, the AGE-induced phosphorylation of ERK1/
2 and p38-MAPK was decreased significantly. Finally,
knockdown of TRB3 expression by TRB3 siRNA
suppressed the AGE-induced production of collagen
type I and slightly increased the production of
collagen type III. Activation of MAPK signaling
pathways occurs in response to a wide range of
stimuli, ultimately leads to changes in gene expres-
sion, and the de novo synthesized proteins contribute
to the cellular response. TRB3 proteins could act
either as activators or inhibitors of MAPK activity,
depending on the ratio of TRB3 to MAPKK in the
cell [29] . In mammalian cells, TRB3 at a relatively
low level can bind to and regulate MAPKK and
hence activate MAPK phosphorylation, especially
ERK1/2 phosphorylation [14].

Our results appear to contradict previous results that
Tribbles inhibits cell proliferation in Drosophila and
human cells [12, 30, 31]. However, a similar phenom-
enon in Hela cells, that overexpression of TRB3
interferes with starvation-induced apoptosis and re-
stores the growth ability of such cells, and postulated
that overexpression of TRB3 interferes with apoptosis
by titrating out potential growth inhibitory binding
partners [32]. TRB3 may have a different effect in
various cell types and dosages, and more detailed
studies in different cell types is required to clarify the
precise function of TRB3.
In summary, the present study presents evidence that
AGEs stimulate the expression of collagen type I and
decrease the expression of collagen type III through
an ERK1/2- and p38-MAPK-dependent pathway.
Moreover, our results suggest that TRB3 is involved
in these processes through regulating the activity of
the ERK1/2 and p38-MAPK pathways. Although our
results suggest that blockage of TRB3 activity could
be a therapeutic approach to inhibit AGE-induced
collagen expression, future study is required to
elucidate the role of the TRB3-MAPK pathway on
cardiac fibrosis in diabetic animal studies.
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Supplement 1. The inhibitory effect of on TRB3 mRNA and
protein expression. (A) The mRNA expression of GAPDH and
TRB3 in transfected cardiac fibroblasts with 30 mmol/L control
siRNA (white squares), 30 mmol/L GAPDH siRNA (black square)
and 30 mmol/L TRB3 siRNA( stripe squares). (B) TRB3 siRNA
decrease the protein expression of TRB3 induced by AGEs.

Supplement 2. Time-dependent effects of cell viability using MIT assay. 2A. the cell viability of cardiac fibroblasts after treatment with
MAPK inhibitors. The caridac fibroblasts were treated with a specific ERKl/2 inhibitor (pD98059), p38-MAPK inhibitor (SB203580) and
JNK inhibitor (SP600125) in 30 umol/L for 4,8,12, 24, 48 and 72 hours. 2B. the cell viability of cardiac fibroblasts after transfected with
siRNAs. The caridac fibroblasts were transfected with TRB3 siRNA, GAPDH siRNA in 30 umol/L for 4,8,12,24,48 hours. Data are means
+SEM from at least three independent experiments. *P <0.05 and **P <0.01 compared with the control.
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