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Different Protein-Binding Patterns in the P3 Promoter Region of the
Human Insulin-like Growth Factor Il Gene in the Human Liver
Cirrhosis and Hepatocellular Carcinoma Tissues

The P3 promoter of the human insulin-ike growth factor Il (IGF-II) is the major
IGF-I1 promoter in fetal liver (FL) and hepatocellular carcinoma (HCC). However,
little information is available on the transcriptional factors (TFs) controlling IGF-II
gene expression in human liver cirrhosis (LC) and HCC tissues. To evaluate
the protein-binding patterns in the P3 promoter region, we performed electromo-
bility shift assay (EMSA) and DNase | footprinting assay using nuclear extracts
from human FL, LC and HCC tissues. EMSA showed considerable differences
in binding patterns of proteins to P3 promoter region according to different
nuclear extracts used in this study. By footprinting assay, eight footprints were
observed in extracts. In addition, LC extract showed two specific binding at
L1 [—80: +30] and L2 [—126: —80] regions, and HCC showed two specific bind-
ing at H1 [—176: —120] and H2 [—-210: —177] as well as two liver specific bind-
ing (L1 and L2). Footprinting after immunoprecipitation indicates that Egr1, Egr2
and Sp1 could bind to P3 promoter directly, while c-jun and c-fos could not
bind to these region directly. Further study is required to determine the function
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of these proteins.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is one of the most
common malignant tumors, particularly in certain areas
endemic for hepatitis B virus infection (1) and usually
develops from chronic hepatitis and liver cirrhosis. How-
evet, the molecular mechanisms of hepatocatcinogenesis
from chronic hepatitis and liver cirthosis to HCC have
not yet been cleatly defined, although it has been re-
ported that a vatiety of growth factors might be involved
in this process.

We previously reported that insulin like growth factor
II (IGF-II) may play a role in the development of HCC
(2). Tt has been known that IGE-II is required for normal
pre-natal growth of the liver in rodents and humans (3,
4) and has an angiogenic effect in experimental animals
(5). The human IGF-II gene is a complex transcription
unit containing four different promoters (P1-P4) and two
polyadenylation signal, leading to the formation of mult-
ple IGF-II mRNA (6). The regulation of expression of
human IGF-II gene is controlled by an intricate mech-
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anism that enables the synthesis of this factor under
various physiological conditions. The four promoters can
be activated in a development-dependent and tissue-
dependent manner (7). Analysis of IGF-II mRNA has
shown that promoters P2, P3 and P4 are used with dif-
ferent activities in many fetal and adult nonhepatic
tssues. In adult liver, promoter P1 is activated and
promotet P2, P3 and P4 are completely shut off. The
human IGF-II promoter P3 is used in many fetal tissues
and is highly active in several tumots, suggesting auto-
ctine effects of IGF-II in tumot progtession. Sussenbach
et al. have extensively characterized the sequence of P3
and P4 and suggested (8-11) that the Egr family, which
bind eatly growth response element (Egt-1), GCGGGG-
GCG, might play an essential role in the transcriptional
regulation of promoter P3 and P4 in human HCC cells,
Hep3B and HepG2. Howevet, there is little information
on the binding patterns of transcriptional factots in
IGF-II promoter P3 in cirthotic liver tissue and HCC
tissues.

In the present study, in otder to understand how
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IGF-II gene exptession is tegulated in cirthosis and HCC,
we examined the binding pattern of transcriptional fac-
tors within promoter P3 that is predominantly used in
fetal and tumor stage (12, 13) using nuclear extracts
from human liver cirthosis and HCC tissues, which wete
considered as the steps of hepatocarcinogenesis, compared
to normal liver and fetal liver tissue by EMSA and
DNAse [ footprinting assay and identified tissue-depen-
dent factors in these human extracts.

MATERIALS AND METHODS

Plasmids and probes

For EMSA, DNA fragments wete obtained as follows.
An ECoR 1-Sal 1 fragment [-291:+135] and fragments
covering IGF-II promoter P3 [-1230:-291] from HUP3
vectot (14) were prepared for promoter P3 analysis. All
these fragments were digested with double restriction
enzymes, dephosphorylated and end-labelled with [y-P]
ATP and T4 kinase.

For DNase [ footprinting assay, HUP3 was digested
with ECoR I, dephosphotylated and end-labelled with
[7-"P] ATP and T4 kinase. Double end labelled DNA
was digested with the same restriction enzyme used in
EMSA, S4/ L

Cell culture

Two cell lines derived from human tumors, HepG2
and Hela purchased from ATCC (American Cultured
Type Collection, Rockville, Maryland), wete cultured in
modified Eagle’s medium (MEM) and DMEM, respec-
tively, supplemented with 10% fetal bovine serum with
sodium pyruvate, L-glutamin and penicillin/streptomycin
(Gibco BRL, Bethesda, Maryland) in a humidified atmo-
sphere at 37C and 5% CO,. The cells were grown to
a density of 4X10° cells/ml and maintained by dilution
to 2X 10’ cells/ml with fresh complete medium every 2
days. Confluent cells were scraped into 1 ml of ice-cold
PBS with protease inhibitors (1 yg/ul pepstatin, 1 ug/ul
benzamidine, 1 mM phenylmethylsulfonylfloride), pellet-
ed and kept teady untl use in a deep freezer. Cell
viability was monitored by MTT [3-(4,5-dimethylthazol-
2-y)-2,5-diphenyl tetrazolium bromide (sigma)] assay as
desctibed (15).

Human tissues

Tissue samples wete taken from liver tissues resected
duting surgery from 5 patients with liver citrhosis and
7 patients with hepatocellular carcinoma. Both tumorous
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and cirthotic background tissues were available in 3 of
7 resected HCC samples. These 3 samples were used in
EMSA and footprinting assay. The patients with liver
cirthosis and/for HCC had a mean age of 57 yeats,
ranging from 42 to 69 years. Their serological findings
wete setopositive for HBsAg and seronegative for anti-
HCV (hepatitis C vitus). For compatison, human fetal
liver tissues from 24 week- and 19 week-old fetus and
notmal adult liver tissue were used.

Preparation of nuclear extracts from cell line

Nuclear extracts from HepG2 and Hela cell lines were
prepared according to Dignam et al. (16) with minor
modification. Cells wete harvested by centrifugation for
10 min at 2,000 tpm. Pelleted cells were washed with
cold PBS, and resuspended in five packed cell pellet
volume of buffer A (10 mM Tris, pH 7.6, 1.5 mM MgCl,
10 mM KCl, supplemented with 0.5 mM PMSF (phen-
ylmethylsulfonyl chloride). After standing on ice for 10
min, cells were centrifuged at 2,000 rpm for 10 min,
resuspended in two packed cell pellet volume of buffer
A, and lysed by 10 strokes of Dounce homogenizer (B
type pestle). Nuclei were pelleted at 10,000 rpm for 10
min and resuspended in three packed nuclei volume of
buffer C (20 mM HEPES, pH 7.9, 1.5 mM MgCl, 25%
glycerol, 0.42 M NaCl, 0.2 mM EDTA) containing 0.5
mM DTT and 0.5 mM PMSF. Nucleat proteins wete
extracted by stitring at 4C for 30 min. After centrifu-
gation at 15,000 ¢ for 30 min, the supernatant was dia-
lysed against buffer D (20 mM HEPES, pH 7.9, 20%
glycerol, 0.1 M KCl, 0.2 mM EDTA) with 0.5 mM DTT
and 0.5 mM PMSF. The dialysate was clarified by centri-
fugation at 25,000 g for 60 min at 4C, aliquoted and
stored in a deep freezer. The concentration of protein was
determined by the bichinconic acid assay system (Pietce,
Rockford, IL)

Preparation of nuclear extracts from human tissues

Each batch of liver extracts wete prepared from the
resected human tissues as described by Hames et al. (17),
with minor modification. Two to 20 g of liver samples
from normal adult liver, fetal, liver cirrhosis and HCC
tissues wete sepatately homogenized with homogeniza-
tion buffer (10 mM HEPES, pH 7.6, 15 mM KCl, 0.15
mM spermine, 0.5 mM spermidine, 1 mM EDTA, 2.4 M
sucrose, 1% low fat milk, 10 g/60 ml) with 0.5 mM DTT,
0.5 mM PMSF and 1% protease inhibitor using Pottet-
Elvejem homogenizer by four strokes, and centrifuged at
75,000 ¢ for 60 min. With a spatula, the solid pellicle
that was floating in the tube was aspirated off. After
checking the nuclei under the microscope, the nuclei was
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resuspended in nuclear lysis buffer (10 mM HEPES, pH
7.6, 0.1 M KCl, 0.1 mM EDTA, 10% glycerol, 3 mM
MgCl,, 5 ml/10 g of raw liver tissue) containing 1 mM
DTT and 0.1 mM PMSF and homogenized for several
sttokes with a Dounce homogenizer ficted with an A
pestle. 5 M NaCl was added to a final concentration of
0.4 M. The mixtute was mixed gently and lefc on ice
for 30 min with occasional shaking. After centrifugation
at 90,000 ¢ for 60 min, the supernatant was transferred
to a new tube and dialyzed against 100V of dialysis
buffer (25 mM HEPES, pH 7.6, 0.1 mM EDTA, 40 mM
KCl, 10% glycerol) with 1 mM DTT for at least 5 hts.
The dialysate was centrifuged for 2 min and clear supet-
natant was aliquoted and kept at -80 C. The concen-
tration of protein was determined as described above.

Electromobility shift assay (EMSA)

Twenty pg of nuclear proteins were incubated with
binding mix (10 mM Ttis pH 7.5, 50 mM NaCl, 0.5
mM DTT, 5 mM MgCl,, 5 mM EDTA, 0.05% nonidet
P-40) in a final volume of 20 yl containing 20 ug/ml
poly dIdC, 0.5 mg/ml bovige serum albumin for 15 min
on ice and shifted to 25C for 20 min with 20,000-
100,000 cpm of a radiolabelled probe. The products were
resolved by electrophotesis through 5% native polyac-
rylamide gel in 0.5 X TBE (22.5 mM Tris-Borate, 0.5
mM EDTA). The gel was dried and exposed to X-ray
film (18).

DNase | footprinting assay

Binding reaction of 50 yl (10 mM Tris pH 7.5, 50 mM
NaCl, 0.5 mM DTT, 5 mM MgCl, 5 mM EDTA, 0.05
% nonidet P-40, 20 ug/ml poly dIdC, 0.5 mg/ml bovine
serum albumin) containing 20 g of nuclear extract with
20,000 cpm of a radiolabelled probe, were catried out for
20 min at room tempetature after incubating on ice for
15 min. Fifty yl of a room temperature solution contain-
ing 5mM CaCl, and 10 mM MgCl, was subsequently
incubated for 1 min. DNase I (Promega, 3 U/ml) was
then added for 1 min. The reaction was terminated by
adding 140 yl of DNase I stop solution (192 mM sodium
acetate, 32 mM EDTA, 0.14% SDS, 64 ug/ml yeast
tRNA), extracted with phenol:chloroform (1:1), precipi-
tated with ethanol and finally separated on a 6% se-
quencing gel (19).

For immunoptecipitation, polyclonal anti-rabbit Egtl,
Egr2, Spl, cjun and c-fos was added to the binding
assay buffer containing nuclear proteins at room tempet-
atute for 2hr before addition of radiolabelled probe. The
antibodies used in this study were rabbit polyclonal IgG,
all purchased from Santa Cruz Biotechnology, Inc. (Santa
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Cruz, CA).
Western blot analysis

For detection of IGF-II in total lysates from human
liver tissues including normal, fetal, cirrhosis, HCC tis-
sues and two cell lines, two to 5 grams of liver tissue
was homogenized in acid-ethanol solution (85% ethanol,
12 N HCl) (20) that frees IGF-II from IGF-II binding
proteins and incubated overnight at 4C with minor
shaking. The homogenate was centtifuged at 12,000 rpm
for 15 min at 4C. The supernatant was transfered to a
new tube, lyophilized and dissolved in 80 mM Ttis buffer.
Thirty g of total proteins on 15% SDS-polyacrylamide
gel was electrophoresed according to Laemmli (21) at
250 V/30 mA at 4C in Tris-glycine buffer 25 mM tris
pH 8.3, 250 mM glycine, 0.1% SDS). Proteins were
transferred to NC membrane in transfer buffer (25 mM
tis pH 8.3, 250 mM glycine, 0.1% SDS, 20% meth-
anol). Membtane was blocked for 1 ht in TBS-T (10 mM
Tris-Cl, pH 7.6, 150 mM NaCl, 0.1% Tween 20) con-
taining 5% non fat milk, followed by incubation for 2
hr with 1 yg/ml of anti-IGF II in TBS-T. Horse raddish
peroxidase conjugated secondary antibody was treated for
1 ht at room temperature after washing with TBS-T
three times. Detection was via enhanced chemilumine-
scence accotding to manufacture’s directions for 1 min
and then exposure to X-ray film (Amersham, Life Sci-
ence, England).

RESULTS

IGF-Il in total proteins from human liver tissues

For the initial screening of IGE-II expression, Western
blot analysis was petformed for three samples which had
both tumotous and cirthotic background tissues. As
shown in Fig. 1, IGE-II protein was detected at the
molecular weight of 20.5 and of 22 kDa with weak in-
tensity in normal (NL) and liver cirrhosis (LC), of which
a small size of 20.5 kDa was dominant in LC tissue.
However in fetal liver (FL) and in HCC tissue, a big size
of 52 kDa was observed, although there was a different
pattetn in minor band, 22 kDa in FL and 20.5 kDa in
HCC dssue. A big size of IGF-II was the major form
both in FL and in HCC dissues.

The detection of IGF-II in total lysate from normal
liver tissue was similar to that of LC lysate, of which the
small size of 20.5 kDa was abundant in LC tissue. Al-
though the big size, 52 kDa, was detected both in fetal
and HCC lysates, there were different sizes of minor
band, 22 kDa in FL and 20.5 kDa in HCC tissue.



174

112.0
84.0

53.2

349 -
28.7 =
20.5 =

Fig. 1. Detection of IGF-Il in total cell lysates from human liver
tissues. 50 g of total lysate was separated on 15% SDS-PAGE,
transferred on NC membrane. The membrane was incubated
with mouse monoclonal anti-rabbit IGF-Il and developed with
ECL. II: recombinant human IGF-Il used as a positive control,
N: normal liver, F: fetal liver, L: liver cirrhosis, H: hepatocellular
carcinoma, G2: HepG2, hepatocellular carcinoma cell line, He:
Hela, human cervical cancer cell line.

The binding pattern of EMSA in promoter P3

In otrdet to evaluate the difference in binding pattern
of transcriptional factors in IGF-II promoter P3 [-291:
+135], EMSA was performed with nuclear extracts pre-
pared from human normal adult, fetal, LC and HCC
tissues. For comparison, nuclear proteins from HepG2
cells that express endogeneous IGF-II, and Hela cells
which do not express endogeneous IGF-II were also used.
Four fragments covering [~1230:+135] of promoter P3
were analysed by EMSA. Nuclear extracts from two
cirrhotic dissues of three tissue samples which had both
tumorous and cirthotic background wete tested. Both
cirrhotic liver extracts showed the same retarded pattern,
but with a littdle differences in intensity. Three individual
HCC nuclear extracts from three samples with both
tumorous and cirthotic background also showed the same
pattern in EMSA. Fig. 2 shows the different binding
patterns and intensities of retarded complexes among FL,
LC and HCC tissues, in which 5, 5 and 2 bands wete
obtained, tespectively. Complex 1 was a common band
found in FL, LC and HCC extracts with different inten-
sity, showing that the intensity of complex 1 was strong
in HCC and decreased in the order of LC to FL tissues.
Complex 2 in FL and in LC tissue was seen with different
binding intensities, strong in FL, but not seen in HCC.
Complex 3 was strong in HCC, very weak in LC but
not found in FL tissue. Wheteas complex 4, 6 and 7 wete
observed only in FL tissue, Complex 9 and 10 were found
in LC dssue only. Nuclear extracts from cell lines showed
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Fig. 2. Electromobility shift assay of human IGF-Il promoter P3
[-291:+135] with nuclear extracts from human liver tissues.
Twenty pg of crude nuclear extracts were added to reaction
mix, followed by adding double end-labelled DNA probe.
Reaction mixtures were electrophoresed on 5% non-denaturing
polyacrylamide gel with 0.5X TBE. Fr: free probe, N: normal
liver, F: fetal liver, L: liver cirrhosis, H: hepatocellular carcinoma,
G2: HepG2, hepatocellular carcinoma cell ling, He: Hela, hu-
man cervical cancer cell line.

different binding patterns; complex 2 and 3 were ob-
served in Hela and complex 5, 8 and 9 wete obsetved
in HepG2. NL extract had only one band of complex
2.

The majot bands were complex 1 and 2 in FL tissue
with weak intensity, complex 1, 2 and 3 in LC tissue
with moderate intensity, and complex 1 and 3 in HCC
tissue with strong intensity, respectively. While in HepG2,
complex 2 and 3 were major complexes with vety weak
intensity, and complex 8 and 9 were in HeLa with weak
intensity. These results indicate that there are quantitative
and qualitative differences in binding patterns of trans-
ctiptional factors with IGF-II promoter P3 according to
the human liver tissue extracts used in the present study.

Footprinting analysis of promoter P3

Two cirrhosis nuclear extracts which showed the same
retarded pattern in EMSA showed a litde differences in
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Fig. 3. DNAse | footprinting assay of human IGF-Il P3 [-291:
+135] with nuclear extracts from human liver tissues. The single
end-labelled DNA probe was added to 50 ¢4 of reaction mix
containing 20 g of crude nuclear extract. DNase | was treated
for 1 min and separated on 6% denatured polyacryamide se-
guencing gel with 1X TBE. G/A is a Maxam-Gilbert sequencing
reaction of adenines and guanines. Ct: without protein, N: nor-
mal liver, F: fetal liver, L1-2: liver cirrhosis, H1-3: hepatocellular
carcinoma.

the a-c regions in footprinting, and three nuclear extracts
from HCC also showed a little vatiations in the same
regions. Eight common footprints, region from a to h,
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Fig. 4. Footprinting assay after immunoprecipitation of human
IGF-II promoter P3. Nuclear proteins preincubated with specific
polyclonal anti Egr1, Egr2, Sp1, c¢-jun and c-fos, were reacted
with single end labelled DNA probe, digested with DNAse | and
separated on sequencing gel with 1X TBE. (A) After centrifuga-
tion of immune complex, supematant was assayed. (B) Preincu-
bated nuclear mix was directly used in footprinting assay. E1:
preincubated with polyclonal anti-Egr1, E2: with Egr2, Sp: with
Sp1, J: treated with c-jun, F: with c-fos.

wete obsetved in all lanes, human NL, FL, LC and HCC
tissues, as demonstrated in Fig. 3. These footprints
included TATA box (region a) and CCAAT box (region
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b). The footprints of region c¢[~126:-102] and f [-205:
-235] have the homology to Egrl, which was overlap-
ped by the binding sequence of wtl and Spl. Region
e [=205:-175] does not have any consensus sequences of
known transcriptional factor(s). Region d [~169:~140]
has a Spl-like sequence. We could find footprints of
region g and h which did not show any sequence ho-
mology to other TF sequences. However, the nuclear
proteins from LC and HCC dssue showed different foot-
printing patterns; LC extract had specific L1 [-80:+30]
which contains Egr and/or Wtl binding sequence, and
L2 [-126:-80] that is similar to region b plus ¢, but
HCC dissue extract had not only two L-specific but also
H-specific, H1 [-176:-120] and H2 [-210:-177].

Footprinting analysis after immunoprecipitation

For footprinting after immunoprecipitation, HCC ex-
tract indicated as H; in Fig. 3 was used. The fragment
of human IGF-II P3 [-291:-98] which was single end
labelled and the nuclear extracts from human HCC
preincubated with specific antibodies to Egrl, Egt2, Spl,
c-jun and c-fos, were used in footptinting assay. After
centrifugation of immune complex, all footprinting regions
disappeared, but reaction with immune complex in binding
reaction showed different results. Region ¢ was protected
in the presence of Egrl, Egr2 and Spl antibody, respec-
tively, which has the consensus sequence of Egrl/wtl, and
was still protected in the presence of c-jun and c-fos
antibody, as shown in Fig. 4A and 4B. Although nuclear
extract preincubated with Egr2 showed a slightly different
pattern of footprint that was partially protected compared
to nuclear extracts treated with other antibodies, a typical
recover of footprinting was not observed in the region
d [-160:-138], e [-202:—184] and f [-230:—210]. This
indicates that, because antibodies cannot bind DNA bind-
ing domain of specific antigen, transcriptional factots, stetic
hinderance by modification of molecular structure forming
immune complex might be involved in the disappearance
of footprinting of region c. This result might be an indi-
cation that promoter P3 of human IGF-II might be
transcriptionally regulated by Egrl, Egr2 and Spl directly
and by c-jun and c-fos indirectly.

DISCUSSION

To investigate the molecular basis in the regulation of
human IGF-II expression and to analyze the sequence
and factors involved in transcriptional regulation of the
majot fetal promoter P3, we performed EMSA with nu-
clear extracts from human NL, FL, LC and HCC tissues.
We could not find any difference in binding pattern and
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binding intensity using IGF-II P3 fragments covering
[-1230:-291]. However, the proximal region [-291:
+135] showed a clear different result. Complex 2 in FL
and in LC tissue, and complex 3 in HCC was a dominant
retarded band of IGF-II promoter P3, although complex
1 was tetarded with three kinds of extract from FL, LC
and HCC dissues, with different intensity, showing strong
in HCC, modetate in LC and weak in FL.

Human tumor cell line, Hep3B that uses promoter P3
dominantly was studied by Schaeid et al. (18). They found
eight retarded complexes in region [-294:-71] and 8
retarded complexes in region [~154:+135] within IGF-II
P3. Although the labelled probes overlapped each othert,
at least more than 8 complexes were found in IGF II
P3 [-294:+135]. However, nuclear extract from HepG2
in our data showed 5 retarded bands in this region. This
discrepancy between theit data and outs could be ex-
plained by the different cell lines used in their study and
in the present study, even though both are detived from
human hepatoma tissues and by different fragments, two
fragment in theirs and one fragment in outs. Five tetarded
bands observed with nuclear extract from HepG2, wete
not found with nuclear extract from Hela used as a
negative control, indicating that thete is a cell-type spe-
cific binding pattern in IGF-II promoter P3. In addition,
our data using tissue extracts showed thete were clear
tetarded bands in each extract, 5 bands in FL, 5 in LC
and 2 in HCC dssues, respectively. From EMSA, it could
be concluded that human IGF-II promoter P3 might be
regulated by cell-type specific and tissue-specific tran-
scriptional factors in different human tissues.

To define the regulatory elements present in IGF-II
promoter P3, we carried out footprinting assay using P3
fragment [-291:+135] with nuclear extracts from hu-
man liver dssues including NL, FL, LC and HCC. Eight
common footprints wete observed in all tissue extracts.
Among the eight common footprints, region ¢ [-126:
-102] and region f [-205:-235] have Egt/wtl binding
sequence and Spl binding sequence. The nucleat extracts
from LC showed L-specific, L1 [-80:+30] and L2 [-126:
-80] in addition to common footprints, and those from
HCC tissue showed HCC-specific, H1 [~176:-120] and
H2 [-210:-177] as well as L-specific. IGF-II in FL tis-
sue might be regulated by transctiptional factors which
could protect the common footprinting region, but ovet-
expression ot amplification of IGF-II in LC may be con-
trolled by L-specific sequence binding factots that have
Egrl as well as common footptinting factors. IGF-II gene
in HCC tissue might be controlled by H-specific se-
quences as well as L-specific and common transcriptional
factors. H-specific sequences include Egrl binding se-
quence within L2-region, SP1 binding sequence within
H1 region and sequence that does not have any homol-
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ogy to known TF sequence within H2 region.

Raizis et al. (11) petformed DNAse I footprinting
assay using human IGF-II P3 [-291:+135] to analyze
the structute of promoter P3 and showed that there are
9 footprintings including TATA, CCAAT, Spl-like se-
quence and Egtl. Their result is in agreement with ours
on common footprints, although they used HepG2 cell
line, instead of human tissue extracts as used in the
present study. However, it was also reported by other
workers (8) that this region of IGF-II P3 has 5 foot-
ptintings including TATA, CCAAT, Spl site and two
unknown factors. The difference between their findings
and ours might be caused by the different display of
footptinting data. Because they showed only a fragment
[-200:+1], we could not observe the regions coveting
[-295:-200] and [+1:+135]. However, the nuclear ex-
tract from cell lines did not show any L-specific and
H-specific footptints.

To evaluate which kinds of transctiptional factors that
regulate IGF-II gene exptession can bind to promoter P3
[-291:+135], DNase I footprinting assay was petformed
using human nuclear extracts with ot without antibody,
specific to TFs, from NL, FL, LC and HCC tissues.
Wheteas all footprints in promoter P3 [-295:-98] dis-
appeated using supernatant of nuclear extract aftet cen-
trifugation of immune complex containing Egrl, Egr2,
Spl, c-jun ot c-fos antibody, the footptints were alive
when nucleat extracts containing immune complex were
used in the binding reaction. It is conceivable that im-
mune complex-containing extracts showed similar foot-
ptinting as did crude extracts only, because each antibody
does not bind to DNA binding domain of transcriptional
factors. No footprints with supernatant after centtifuga-
tion to remove immune complex could be explained by
the fact that all antigen makes immune complex with
antibody and could be removed by centrifugation, which
results in the disappearance of footptints. In spite of
steric hindrance by forming immune complex, antibody
to Egrl, Egrl and Spl could recover footptints partially,
indicating these TFs including Egrl, Egr2 and SP1 might
be bound to these regions but ¢-Jun and c-Fos does not
bind to this promoter P3 element directly.

In conclusion, the expression of IGF-II gene in LC
tissues might be regulated by L-region binding transcrip-
tional factor like Egrl and common transcriptional fac-
tors such as TATA, CCAAT binding proteins used in FL
tissue. In HCC tissue, overexpression of IGF-II could be
mediated by H-region binding factots including SP1,
L-region binding factors and unknown factors. It is,
therefore, conceivable that identification of the patho-
physiological conditions that enhance the expression of
stage specific TFs, Egrl in LC and Spl in HCC and
evaluation of the function of these proteins could aid on
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the better understanding of IGF-II overexptession in LC
and HCC. In this study, however, it should be stressed
the following points. Firstly, although we had considet-
able practical problem to protect the stability of mRNA
from operated human matetials which takes several hours
for complete surgical resection and eventual arrival to the
labotatory, several TFs observed in the cirthotic and
HCC tissues should be matched P3 promoter-related
mRNA transcripts by Nothern blot. This study may
provide more information on the role of TFs identified
in this wotk. Secondly, much mote study is still tequired
to identify the transcriptional factors that bind to the
unknown TF binding element in H2 region and to
determine how these TFs could function and which
factors play an essential role in IGF-II gene expression.
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