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Table 1 Genes of human defensins
Defensin HNP-1 HNP-2 HNP-3 HNP-4 HD-5 HD-6 HBD-1 HBD-2 HBD-3 HBD-4
Gene DEFA1 — DEFA3 DEFA4 DEFAS DEFA6 DEFB1 DEFB2 DEFB3 DEFB4
Location  8p23.2-p23.1 —— 8pter-p23.3  8p23 8pter-p21 8pter-p21  8p23.2-p23.1 8p23.1-p22 » 8p23 8p23.1-p22
HNP-2 HNP-1
HNP-3 N HNP-1  / 8
HNP-3 2 2.3
8 Constitutive ex-
8pter-p21 pression Inducible expression
a 3 DEFAl1 DE- a HNP-1 ~ 4
FA 3 DEFA 4 3 kb
5 Untranslated re- ' HD-5
gion / Signal peptide/Propiece Mature HD-6 7
peptide 7 DEFAS DEFA6 »
3.7kb 3.0 kb 4 B HBD-1
18
w2 Bun HBD-2 TNF-a IL-18 LPS
B HBD-1 DEFB1 7.0 kb Proinflammatory agents *  HBD-3
TNF-o IL-13 IFNY B4 HBD-4
¥ HBD-2 PMA S
DEFB2 1.6 kb HBD-2
81 bp 238 bp DEFB1 NF-kB kB
* HBD-3 LPS
DEFB3 DEFB2 13 kb HBD-2
B HDB-4 DEFB4 n HBD-3 2900bp
4.5 kb
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Table 2 Antimicrobial spectrum of human defensins
D, 1, 10]
Defensin Antimicrobial spectrum leptldeA Hlbl.n Salt - References
concentration concentration sensitive
E. coli G~ 10.0pg/mL  LDsy
HNP-1 HNP2 S. faecalis Gt > 10pg/ml LDy,
HNP-3 C. albicans Yeast 2.2pg/mL  LDsy Yes 8 35 36
Fungi —_—
enveloped viruses —
E. coli G~ 0.085pg/mL  LDs
HNP-4 S. faecalis G* 2.35pg/mL LDsy Yes 8 35
C. albicans Yeast 0.50pg/mL  LDsy
L. monocytogenes G* —
E. coli G~ —
HD-5 Yes 35 37
S. vyphi G~ —
C. albicans Yeast —
HD-6 — — Yes 35
HBD-1 E. coli G- 31pg/mL MIC Yes 18 38 39
E. coli G~ 10pg/mL LDy
P. j - 10pg/mL LD
HBD2 aeruginosa G e % Yes 12
C. albicans Yeast 25pg/ml LDy
S. aureus G* 100pg/mL < 102 CFU/mL
S. aureus G*
S. pyogenes G* 12.5pg/ml < 10> CFU/mL
P. aeruginosa G~
HBD-3 E . coli G~ No 13
. 6pg/mL < 10> CFU/mL
C. albicans Yeast
vancomycin-resistant £ . faecium G* 12pg/ml. < 10> CFU/mL
multiresistant S . aureus G* 25pg/ml. < 10> CFU/mL
E. coli BI21 G~
Burkholderia cepacia G~
S. cerevisiae Yeast > 100pg/mL. - MIC
HBD-4 S. aureus G* Yes 15
S. pneumoniae G*
S. carnosus TM300 G* 4.5pg/ml. MIC
P. aeruginosa PAOl G~ 4. 1pg/mL MIC
G* G~ LDsy CFU 50%
LDy, 90% MIC
CFU/mL / —
4.2 HBD-2 ™
Piers HNP-1 40%
“ Valore HBD-2
HBD-1 '® HBD-2 Bals HBD-2
*® Harder HBD-2 HBD- HBD-2
313
HNP-1 7 89 Cell-free system HBD-2
HNP-1 ¥ ©  EHBPRAM A MR R ATIRSHIEEE htto:// journals. im. ac. cn
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a HBD-1 HBD-2  Harder
HBD-3
5-13 Jia
HBD-3
HBD-3 a
Para-
digm Shift
2001 2002 University of lowa ~ Welsh
HMMER BLAST
28 B 12
43 B3
14 2
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Advances in the Research of Human Defensins
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Abstract Human defensin is a family of cationic antimicrobial peptides in human being. During the last two decades a series of

endogenous a-and B-human defensins have been discovered. They are important components of the first barrier in human’ s body

against the invasion of various microorganisms and they are thought to play an important role in linking the innate and adaptive

defense system of human being. The recent advances in the research of human defensins were reviewed including their discov-

ety

molecular and genetic properties

expression regulation and mechanisms of antimicrobial activity. The possibility to pro-

duce human defensins via genetic engineering was also discussed. And the application outlook of human defensins in medicine

and curing patients infected with antibiotics-resistant microbials was presented.

Key words human defensin antimicrobial peptide
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