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evidence that EPO confers a powerful protective effect to various organs and tissues [42/1’,/45],\ PG

may be useful as a lead compound for the development of novel drugs that ;pr\otect\‘é\gé/inst

ischemic injury. Finally, our findings may have implications for people with‘_d‘i\ét‘s\; that are
unusually high in PG, such as those consuming ‘health drugs' that c/ohtqil)/tllis,ébmpound.

s

Additional studies are required to further investigate the protective or pat\holog\igal consequences

of PG intake.
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Figure Legends o

Fig. 1. Effect of PG on HIF-1a protein levels in cells

A and B, HEK293 cells (A, left panel), Hep3B cells (4, right panel), HUVECS (B,Jéft panel),
and HASMC:s (B, right panel) were exposed to vehicle (lane 1), 100 pM PG (lane 2), or 100 M
DFX (lane 3) for 4 h and whole cell lysates were analyzed f(;r HIl/T-la or HIF-1B protein
expression by immunoblot assay. C, HEK293 cells were exposed/to the indicated dose of PG

or DFX for 4 h (left panel) or were exposed to 100 uM PG or 100 puM DFX for the indicated

time periods (right panel). Whole cell lysates were- sub]ect to immunoblot assay for HIF-1a

/

\\ >~
N

NN

protein expression.

( / )
Fig. 2. Effect of PG on HIF-1- mediated tlanscrlptlonal activity

A, HEK293 cells were treated with vehlcle - ) 10-100 uM PG, or 100 uM DFX for 24 h and
\

total RNA was isolated. Expres/sxon levels ‘of VEGF, EPO, and HIF-1a mRNA, and 18S rRNA
\\ R
were analyzed by RT PCR h \B E HEK293 cells were transfected with pSV40-RL encoding

Renilla luciferase and one of /the followmg plasmids encoding firefly luciferase: HRE reporter

Y2

AV
p2.1 (B, C, D), mutant/ 'HRE reporter p2.4 (D), or VEGF promoter reporter pVEGF-Kpnl-Luc (E).
y/ae

v
Cells were ?xpo\fseg\i to/ vehicle (-), 10-100 pM PG or 10-100 pM DFX for 16 h and then
£
harvested for\\lucit:eiz\i\se assays. In C, cells were co-transfected with p2.1, pSV40-RL, and 200
/o \\ ~ 4
ng of ;,eXpr’éssfi;oﬁ vector encoding either no protein (EV) or a dominant negative form of HIF-1a
Lo

/i '(H].F—l\dilﬁN). The total amount of expression vectors was adjusted to 200 ng with empty

w7

,,/ is
o
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vector. The ratio of firefly:Renilla luciferase activity was determined and norrna]iz\e/d to the

value obtained from non-treated cells transfected with empty vector to obtain the relative

luciferase activity (RLA). Results shown represent mean + S.D. of three independent
s -

transfections. * p<0.05 vs. pretreatment (B, C, and E:one-way ANOVA, r[/;):Studenty t-rest)

Fig. 3. Effect of PG or DFX on HIF-1a protein stability

// \f

A, HEK293 cells were plated on chamber slides and transfected w1th pVenus (a) or

g/

pVenus-HIF-1a (b-d). Cells were untreated (a, b) or treated w1th 100 uM PG (c¢) or 100 pM

N

DFX (d) for 1 h. B, pcDNA-FLAG-HIF-1a plasmid was 1ntroduced into HEK293 cells. Total
T o/

cell lysate and nuculear fraction of the lysate were prepared to be subjected to immunoblot with

anti-FLAG antibody. C, HEK293 cells were exposed to solvent (lanes 1-3), 100 uM PG (lanes

Ly
4-6), or 100 uM DFX (lanes 7-9) for 4 h and then cycloheximide (CHX) was added to a final

N
concentration of 100 pM. The cells were incubated for 0-60 min, and whole cell lysates were
SN

subject to immunoblot assa\y us/ing;/xﬁnti-l\-\lx\IF-la (upper panel) and anti-HIF-1p (lower panel)
. N k

3 L
\\\ N

antibodies. PR
<y \\‘ N ..
Voo
’/
Fig. 4. Effect of gallates “antioxidants, and kinase inhibitors on HIF-la protein levels and

/ 4 / N
HRE-dependent\g\ene expression in HEK293 cells

\

A, HEK293" cells/were exposed to vehicle (lane 1) or 50 or 100 pM PG (lanes 2 and 3), GA

NN
(lanes, & and 5) or EGCG (lanes 6 and 7) for 4 h and harvested for immunoblot assay using

//D N

/

\

\

ntl-H{F 1(1 antlbody B, HEK293 cells were transfected with pSV40-RL encoding Renilla

N

4/
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/7
// \

luciferase and reporter p2.1. Cells were exposed to vehicle (-), 100 uM PG, GA or- EGCG for

\ \

16 h and then harvested for luciferase assays. * p<0.05 vs. pretreatment (one—way AN OVA) ~G,
HEK?293 cells were treated with vehicle, or 100 uM of gallic acid (GA), methyl gallate (ME),
ethyl gallate (EG), propyl gallate (PG), or octyl gallate (OC) for 4 h and harvested for
immunoblot assay using anti-HIF-1a antibody. D, HEK293 cells Were exposed to 100 uM PG

with vehicle, 15 mM 2-oxoglutarate (2-0OX), 100 uM ascorbate (ASC)\, Q;' 100 pM FeSO4 for 4 h

and harvested for immunoblot assay using anti-HIF-la’/,gh\t/ibody.’ Cells were harvested for

analysis of HIF-1a protein. e

s
///

// . ¢ //i//'
N
Fig. 5. Effect of PG on the activity of HIF-1a hydroxylases
N\

S
7

A and B, GST-HIF-10(429-608) fusnon/ protem wa$ incubated with in vitro-translated and
biotinylated VHL in the presence of PBS (lysate -) or lysate from cells (A and B, left panel) that

were untreated (-) or treated or lysate dlrectly treated with the indicated concentration of the
PN )
reagents. Glutathione- Sepharose beads were used to capture GST-HIF-1a and the presence of

VHL in the samples ;vgas ‘»(&termmed by PAGE. One-fifth of the input biotinylated
VAR .

lysine-labeled IVTT-VﬁL prp/’cein was also analyzed. C, Caco 2 cells were transfected with

siRNA against HIF:‘la Cells were treated with or withour PG and harvested. Total RNAs

were subjected to RT -PCR for ITF, HIF-1a, and 18S. PCR products were fractionated by 3%
S .

Nusieve,,agalose gel/electrophoresis, stained with ethidium bromide, and visualized with UV.

7y
/ ',\\\N [

D, \GST HIF 1a(531 -826) fusion protein was incubated with in vitro-translated p300 CHI1

domam in the presence of PBS (lane 1) or lysate from cells that were untreated (lane 2) or treated

‘/
N

S

s
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with the indicated compound (lanes 3-5). Glutathione-Sepharose beads were used to cdpmre/

GST-HIF-1a and the presence of p300 CH1 domain in the samples was determined by\PAGE.
One-fifth of the input biotinylated lysine-labeled IVTT-CH1 domain proteln was also analyzed.
D, A fusion protein containing the DNA-binding domain (amino a01ds 1 147) of the yeast

transcription factor GAL4 fused to amino acid residues 531-826 o/fj/H[F-\/ Lo was analyzed for its

\\\M\//'/
ability to transactivate reporter gene pGSElbLuc, which contains ﬁve GAL4-binding sites
~ DR
v 4

upstream of a minimal E/b gene -promoter and firefly luc1ferase coding sequences. HEK293

e/

cells were co-transfected with pRL-SV40 (10 ng), pGSElbLuc\(IJO ng), and pGAL4-HIF-1a

(200 ng). Cells were exposed to PG or DFX for 16 h and harvested. The ratio of
7 Ve \\ ¢ ’/
firefly:Renilla luciferase activity was determmed and normalized to the value obtained from

untreated cells transfected with plasmid /encoding’pGAL4(1-147) to obtain the relative luciferase

activity (RLA).

NN
Fig. 6 Effect of PG on cells deré(/cd\fro/rn intestinal epithelium and serum EPO expression
\ o
\ .
A, Caco-2, HT-29, SW48, and\T84 cells were exposed to vehicle (-) or 50-400 uM PG for 4 h

and whole cell lysates were subjected to immunoblot assay for HIF-1a protein expression. B,

/

Caco-2 cells were exposed to 0-400 pM PG or 1% O; for 24 h and total RNA was isolated.
Expression of VEGF ITF, and HIF-1ao. mRNA and S18 was analyzed by RT-PCR. C, Caco-2

cells pretreated w1th\a short interfering RNA (siRNA) or not were exposed to 100 uM PG or 1%

0,. for 24 h and total RNA was isolated. Expression of VEGF, ITF, and HIF-1a. mRNA was
x \ \ /
//analyzed by RT-PCR. D, Caco-2 cells were treated with 50 uM of GA or PG for indicated

N
I3

IS ///
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s SN
periods and transepithelial electrical resistance was measured. Results shown represent mean =+
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A gallate activates HIF-1
7

s

s
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RN

O ~

SD (n=5). * p<0.05 vs. pretreatment (one—way ANOVA) ; RER, relative electrical re\s\i‘s\t\ér}ce.

E, Serum EPO levels after PG administration (100mg/kg, 5 days) by oral \g\ziVag\cé\;li‘; Results

shown represent mean + SD (n=5). * p<0.05 vs. pretreatment (Student 14/tést) B
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