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Expression of human beta-defensins in skin keratinocytes under the induction of tumor
necrosis factor alpha

Chen Jie, Chen Li-li, Du Xing-yan, Liu Jia-rong

Abstract

BACKGROUND: Human B-defensin plays an important role in the innate immune of the skin. Because of its broad
spectrum antibiotic activity, human B-defensin has become one of the hotspots in the clinical anti-inflammation
research.

OBJECTIVE: To show the inducible expression of human B-defensin and Toll-like receptor in human skin keratinocytes
by graded concentrations of tumor necrosis factor alpha (TNF-a).

METHODS: Healthy foreskin tissue samples were obtained from eight patients aged less than 30 years undergoing
prepucectomy. Cultured primary human skin keratinocytes from the foreskin were stimulated with graded
concentrations of TNF-a (10, 50, 100, 150, and 200 pg/L). Real-time PCR was performed to quantify mRNA expression
of B-defensin 1, 2, 3 and Toll-like receptor 2, 4 from the stimulated cells.

RESULTS AND CONCLUSION: Compared with the control group, the expressions of B-defensin 1, 2, 3 and Toll-like
receptor 2, 4 in keratinocytes induced by TNF-a were up-regulated apparently and the strongest inducible effect was at
the concentration of 150 pg/L (P < 0.05) and down-regulated again at the concentration of 200 pg/L, presenting a
dose-dependent manner. Skin keratinocytes showed a marked inductive capacity to produce human B-defensin 1, 2, 3
and Toll-like receptor 2, 4 in response to TNF-a.

Chen J, Chen LL, Du XY, Liu JR. Expression of human beta-defensins in skin keratinocytes under the induction of
tumor necrosis factor alpha. Zhongguo Zuzhi Gongcheng Yanijiu. 2012;16(50): 9431-9436.
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Table 1 Primer sequences of human B-defensin (HBD) 1, 2, 3
and Toll-like receptor 2, 4
Gene F(5-3) R(5-3) Product

size

HBD-1 GAT CATTACAATTGC CTCACTTGCAGCACT 112bp

GTC AGC AGT GG TGG CCTTC
HBD-2 ATC TCC TCT TCT CGT ACC TTC TAG GGC AAA 126 bp
TCCTC AGACT
HBD-3 TGT TTG CTT TGC TCT CTTTCTT CGG CAG 179 bp
TCCTG CATTTTC
TLR2 TGT GAACCTCCAGGC  GTC CATATT TCC CAC 256 bp
TCT TCT CAG G
TLR4 ACAGAAGCTGGTGGC TCT TTAAAT GCACCT 291 bp
TGT G GGT TGG
GAPDH GGC ACAGTCAAG GCT  ATG GTG GTG AAG 143 bp
GAG AAT G ACG CCA GTA
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Figure 1 Primary culture of keratinocytes at 10 d (x200)
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Figure 2 Effect of graded concentrations of tumor necrosis
factor alpha (TNF-a) on the proliferation of
keratinocytes
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Table 2 ACt value of target genes in different groups  (x£s) 2 100 -
3 504
Group HBD-1 HBD-2 HBD-3 TLR2 TLR4 o a
0 T T T T T Q
Control 5.80+£0.05 11.67+0.25 11.61+0.08 6.63+0.16 8.16+0.13 Control 10 50 100 150 200
10 pg/L 5.19+0.10 15.03+0.22 7.81+0.05 7.34+0.17 6.22+0.05
50 pg/L 5.83£0.08 9.81#0.07 7.08£0.02 5.26+0.03 4.18+0.07 TNF-a (ug/L)
100 pg/L 4813011 8.81:0.10 6.15:0.11 4.88£0.05 4.90£0.07 A: Expression of TLR2
150 yg/L  -0.224+0.12 1.83+0.06 0.95+0.07 -1.13+0.04 2.20+0.77 i
200 pg/L 2.3740.03 5.98+0.25 3.64+0.10 2.64+0.09 7.03+0.06
HBD: human B-defensin _5
Q.
3
2
80 - a ©
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- 14
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3 40 4
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14
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3 Figure 4 Expression of Toll-like receptor (TLR) in skin
TNF-a (hglL) keratinocytes under the induction of graded
A: expression of HBD-1 concentrations of tumor necrosis factor alpha
(TNF-a)
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Figure 3 Expression of human B-defensin (HBD) in skin AAER-PIERT, 2, 3. BRI -
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