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Regulation of Transcriptional Activity of Insulin-like Growth Factor II (IGF-II)
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It has been known that IGF-II is required for normal pre-natal growth of the liver
in rodents and humans and has an angiogenic effect in experimental animals. The human
IGF-II gene is a complex transcription unit containing four different promoters, leading
to the formation of multiple IGF-II mRNA. The four promoters can be activated in a
development-dependent and tissue-dependent manner. The human IGF-II promoter P3 is
used in many fetal tissues and is highly active in several tumors, suggesting autocrine
effects of IGF-II in tumor progression. In this study, we confirmed increased transcrip-
tional activity of IGF-II P3 promoter under hypoxia. In addition, we showed that MAPK
pathway is not involved in activation mechanism of IGF-II P3 promoter by using MAPK
inhibitors and JNK dominant negative mutants. Moreover, we investigated the effect of
hypoxia on the transcriptional activity of Egr-1, possible transcription factor regulating
IGF-IL. These results may examine the molecular signaling mechanism of carcinogenesis
and metastasis in hepatocellular carcinoma and can apply to the development of cancer
diagnosis and therapy.
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Fig. 1. Effect of hypoxia on the transcriptional activity of
IGF-II P3 promoter. HepG2 cells were cotransfected with
9ug of the IGF-II P3 promoter-luciferase reporter plas-
mids (pXP2P3 and Hup3) and 1lug of pSV p-galac-
tosidase plasmid, allowed to recover for 24 h after trans-
fection. Transfected cells were incubated for 24 h prior to
exposing to hypoxia or maintaining in normoxia for 24 h,
and assayed for luciferase and f-galactosidase activities.
The relative luciferase activity refers to the ratio of RLU/
B-galactosidase measured in hypoxia-treated cells com-
pared to normoxic cells. Values represent the means of at
least three independent transfection. The results shown are
the mean+SE of three to five experiments.
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Fig. 2. Effect of ERK and p38 inhibitor on the trans-
criptional activity of IGF-II P3 promoter. HepG2 cells
were cotransfected with 9ug of the IGF-II P3 promoter-
luciferase reporter plasmid and 1lug of pSV [-galactosi-
dase plasmid, allowed to recover for 24 h after trans-
fection. Transfected cells were incubated for 24 h prior to
exposing to hypoxia or maintaining in normoxia for 24 h,
and assayed for luciferase and P-galactosidase activities.
The relative luciferase activity refers to the ratio of RLU/
B-galactosidase measured in hypoxia-treated cells com-
pared to normoxic cells. Values represent the means of at
least three independent transfection. The results shown are
the mean*SE of three to five experiments.
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Fig. 3. Effect of dominant negative mutants of JNK1 on
the transcriptional activity of IGF-II P3 promoter. HepG2
cells were cotransfected with dominant negative mutant
(DN-JNK1) and pSV p-galactosidase plasmid, allowed to
recover for 24 h after transfection. Transfected cells were
incubated for 24 h prior to exposing to hypoxia or main-
taining in normoxia for 24 h, and assayed for luciferase
and [B-galactosidase activities. The relative luciferase acti-
vity refers to the ratio of RLU/B-galactosidase measured
in hypoxia-treated cells compared to normoxic cells.
Values represent the means of at least three independent
transfection. The results shown are the meantSE of three
to five experiments.
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Fig. 4. Effect of hypoxia on the transcriptional activity of
Egr-1 promoter. HepG2 cells were cotransfected with 9g
of the Egr-1 promoter-luciferase reporter plasmids and 1
pg of pSV p-galactosidase plasmid, allowed to recover
for 24 h after transfection. Transfected cells were incu-
bated for 24 h prior to exposing to hypoxia or maintaining
in normoxia for 24 h, and assayed for luciferase and B-
galactosidase activities. The relative luciferase activity
refers to the ratio of RLU/B-galactosidase measured in
hypoxia-treated cells compared to normoxic cells. Values
represent the means of at least three independent transfec-
tion. The results shown are the mean=SE of three to five
experiments.
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