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Dental pulp is a highly vascularized tissue with high
regenerative potential. Revascularization of severed
vasculature in the tooth is required for pulp healing during
avulsed tooth treatment. In this study, the relative expression
of angiogenesis-related proteins was determined in human
dental pulp cells using a human angiogenesis proteome profiler
amray. The proteome profiler array detected differentially
expressed angiogenesis-related factors under conditions of
hypoxia, which enhances the angiogenic potential of dental
pulp cells. We confirmed that hypoxia regulates the mRNA
expression of angiogenesis-related factors, including CXCL16
in dental pulp cells. Furthermore, conditioned media of hypoxic
pulp cells induced tube-like structures of vascular endothelial
cells, which were reduced by the neutralization of CXCL16
function. In conclusion, our data show that angiogenesis-
related factors are differentially expressed by hypoxia in dental
pulp cells and suggest that CXCL16 may involve in the
revascularization of hypoxic dental pulp.
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kit (Invitrogen)E AF$-3F3IT}. Reverse transcription kit
(Promega, USA)E AH8-3Fo1 2ug®] RNAZH-E cDNAE
SHIEFTE T4 %E cDNAL= B-actin (sense: 5-GACTACC
TCATGAAGATC-3', antisense: 5-GATCCACATCTGCTGGAA
-3, Angiogenin (sense: 5-TGGGCGTTTTGTTGTTGGTCTTC
-3, antisense: 5-CGTTTCTGAACCCCGCTGTGG-3"), CXCL16
(sense: 5-CTGACTCAGCCAGGCAATGG-3, antisense: 5
-TGAGTGGACTGCAAGGTGGA-3"), Pentraxin3 (sense: 5
-GCTGGAGAACTCGCAGATGA-3', antisense: 5-CCCAAAT
GCAGGCACTAAAA-3"), Coagulation factor III (sense: 5
-GACAATTTTGGAGTGGGAACCC-3', antisense: 5-CACTTTT
GTTCCCACCTG-3)9] primerE ©]-&3to] AT ai
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antisense: 5-TGTTGGCGTACAGGT CTTTG-3"), Angiogenin
(sense: 5'-GGGCGTTTTGTTGTTGGTCT-3', antisense: 5-GC
GCTTGTTGCCATGAATAA-3"), CXCL16 (sense: 5-GGCAGC
GTCACTGGAAGTTGTTAT-3', antisense: 5-ACCGATGGTAA
GCTCTCAGGTGTT-3"), Pentraxin3 (sense: 5-GTGCTCTCTGG
TCT GCAGTG-3', antisense: 5-GTCGTCCGTGGCTTGCAG-
3"), Coagulation factor IIT (sense: 5'-TCCCGAACAG TTAACC
GGAA-3', antisense: 5'-GACCACAAATACCACAGCTCCA-3").
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Figure 1. Profiling angiogenesis-related proteins in human
dental pulp cells. (A) Proteins (800 ng) of human dental pulp
cells were run on each array. Data shown are from a 10 min
exposure to X-ray film. (B) The lower panels show
quantification of mean pixel density of spots. Filled bars were
highly expressed proteins than in the positive spot.
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Figure 2. Comparison of angiogenesis-related protein
expressions in dental pulp cells under normoxic or hypoxic
conditions. (A) Human dental pulp cells were incubated with 21%
O, 0r 1% O, for 16 hr. 800 ng of proteins of human dental pulp
cells were run on each array. Data shown are from a 10 min
exposure to X-ray film. (B) The panels show quantification of
mean pixel density of spots.
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Figure 3. mRNA expression of hypoxia-inducible angiogenesis-
related proteins in dental pulp cells. (A) Human dental pulp cells
were incubated with hypoxic condition for the indicated times.
The total RNA was isolated and analyzed by RT-PCR using the
specific primers for human [B-actin, Angiogenin, Coagulation
factor III, CXCL16, and Pentraxin3. [3-actin was used as the
internal control. (B) Using real-time PCR, the expression levels
of Angiogenin, Coagulation factor IIl, CXCL16, and Pentraxin3
were quantified. The values were normalized to levels of B-actin
mRNA. N, normoxia; H, hypoxia. (C) Human dental pulp cells
were exposed to 500 pM L-mimosine or DMOG under normoxic
conditions for 8 hr. RT-PCR analysis was performed using
specific primers.
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Figure 4. Angiogenic potential of the hypoxia-inducible
angiogenesis-related proteins of dental pulp cells. (A) Control
(siCon) and or HIF-1a siRNA (siHIF-1a) was transfected in
dental pulp cells for 24 hr. After transfection, these cells were
incubated in hypoxia chamber for 8 hr. Conditioned media
(CM) were collected from normaxia or hypoxia-conditioned
human dental pulp cells and siRNA transfected dental pulp
cells. HUVECs were seeded on growth-factor reduced Matrigel
and incubated with conditioned media for 4 hr. The tube area
number was counted. *P < 0.05 vs. control; #P < 0.1 vs.
Hypoxia CM of siCon. (B) HUVECs were seeded on growth-
factor reduced Matrigel and incubated with conditioned media
(CM) in the presence or absence of neutralizing CXCL16
antibody (20 pg/mL) (a-CXCL16). Conditioned media were
collected from dental pulp cells under normoxia or hypoxia.
Cells were photographed under a phase contrast microscope and
the number of tubes was counted. *P < 0.05 vs. control; #P <
0.02 vs. Hyp CM alone.
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