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HE B A TAABRE A B B #E 3- 45 % 25438 (human B defensin 3 - carbohydrate-binding domain, hBD3-CBD) 4 i} 7
.79 A & F) F 2 (Methicillin resistant Staphylococcus aureus, MRSA) N315 6437 H4F B . 735 JA & & 1 4 97 3 A4 3 Ak
Fodk4F. 8 Mk hBD3 hBD3-CBD1 . hBD3-CBD2 # & B 5 7] %[5\ A bk ik & AR pVAX] 54 3 HEK293T sm e, BidiF s FH
4B 4% B_J (reverse transcription-polymerase chain reaction, RT-PCR), Western blot 75 A4l F & ik o0 ; 8 i B )5 4 i 3 4fe
kiR G mipA-£ 6(interleukin-6 , IL-6)3R & e #oim) 42 3 Mk 4% ¢ HEK293T £m i s MRSA N315 ¢4 394145 A . 4558 : 401 sk hBD3
hBD3-CBD1.hBD3-CBD2 #% % HEK293T 4 ftLj5 ¥ A &3k ; B4 5 6 #= 12 /) iF, hBD3 .hBD3-CBD1 #» hBD3-CBD2 ¥ 2 7 i #f
MRSA N315 #4949 468 5 B J )& 12 )»8F, hBD3-CBD1 #= hBD3-CBD2 #9479 1 4% A 4£. -F hBD3,hBD3-CBD1 #= hBD3-CBD2 X 4]
HIEAEREN £F; B#E 64 12 it ,hBD3.hBD3-CBD1.hBD3-CBD2 # %8 ff L & i IL-6 K B 2 B4k T2 B4,
hBD3-CBD1 #= hBD3-CBD2 # 40 Ja) 4 IL-6 3R E A L £ . £5if: A 4 &k Ak hBD3.hBD3-CBD *f MRSA N315 #f
HEK293T #m it #4 £ 3 A 5. % 3 4145 R, L 2843 Ak hBD3-CBD #4 B 447 ¥ 48 /4 T hBD3,
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ABSTRACT Opbjective: To analyze the inhibition effects of recombinant eukaryotic antimicrobial peptide human B defensin 3 -
carbohydrate-binding domain (hBD3-CBD) against Methicillin resistant Staphylococcus aureus (MRSA) N315. Methods: Gene splicing
by overlap extension was used to combine antimicrobial peptide and fusion antimicrobial peptide gene hBD3, hBD3-CBD1 and
hBD3-CBD2 with eukaryotic vector pVAX1; the recombinant plasmids were transfected in HEK293T cells and reverse transcription
PCR and western blot were used to detect the plasmid expressions; bacterial counting and supernatant IL-6 concentration were analyzed
to show the inhibition on MRSA N315 from antimicrobial peptide transfected HEK293T cells. Results: Antimicrobial peptide hBD3,
hBD3-CBDI1 and hBD3-CBD2 could be expressed in transfected HEK293T cells; hBD3, hBD3-CBD1 and hBD3-CBD2 showed the
bactericidal activities against MRSA N315 at 6 and 12 hours after the infection; the bactericidal activities in hBD3-CBD1 and
hBD3-CBD2 were stronger than that in hBD3; there was no difference in the bactericidal activities between hBD3-CBD1 and
hBD3-CBD2; the supernatant IL-6 concentration in hBD3, hBD3-CBD1 and hBD3-CBD2 were lower than that in the control group, and
there was no difference in the IL-6 concentration between hBD3-CBD1 and hBD3-CBD2. Conclusions: Eukaryotic expressed
antimicrobial peptides hBD3 and hBD3-CBD can significantly inhibit the infection on HEK293T cells by MRSA N315; the direct
inhibition effects of recombinant antimicrobial peptide hBD3-CBD were stronger than that of hBD3.
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TR F 480, 7 Ak 4 % (5,45 49 3K 7 (methicillin resistant Staphylo-
coccus aureus, MRSA ) J& FEUAJSHE VA PR YL 1Y T B R A 2>
—. HAT, ZERIEHE AR X MRSA 154 15 (0,75 75 1K P J e
Fr o 1 LR A5 OR ] (8 Z2 B X ER A 60 % LA b2, [ LA
MRSA 45 J R 1T 245 10 S5 PR IR 1) & A a3, 7R T A BT Y
A B B A IRYT T R ZHN AR B SR B R
R MEIRIE IS5 177 0]

¥ B K (antimicrobial peptide , AMP )& %t 22 F i JE 4 EL A
TR A B TS T N AR B B TR IR AR AR
PRI LA SR A AR ) T4 TR 7 e 10 o O Ik bR
AR P S A S AL A BTRAY, A B B &R 3 (human
B defensin 3,hBD3) J& T 2 AP IR, 7EBIHZR K%,
hBD3 75 N\ A= M I8 #h ik BE R AT Foe RO RE . PRI B
AR AT REMN AR BT I RMRILS, A HIEMNHR
Jik hBD3 By AT e B ML, FEZE DL 2 — S i 5 4 e 3R T
IV L & , T A AN VR o BU Ik 5 40 nrE
IS R T B IR AR 45 5 BE T, IR T AERE 2RSS B 3
(Carbohydrate-binding domain, CBD )3l | i, Kt , FA 178
AHFFE o 20K it CBD A9 SEA% TR 9F1 hBD3 B[ Bt
T HE LA P M43 hBD3-CBD, $A J5 4 1 4H 7741 T e A LA Rk
AR pVAXL, Ffii i HEK293T 20 A4 6 % A B 1 i
(RNaR L

FATBIA BT RBAE pVAXT (IR RAET . HEHTRE K
FA LRI NG RIS 1) T BRI — B HAE /N F 2 Ik B
P2 BB B B 5t . R THUR KA 5= /0N, XT38
i 2B M E IR S, T LU TAS 3 s BBt L
JF50, AT LI F F AT SRS, T B BTR pVAX] 24
F HIV 35555 R 0 2L R e ik o P s sk kil , BT

VATE JE A AN R 3 O 7E B A v s sl ek R T
R R BB IR 1 FRAE AR, HEK293T 41 i i & HEK293 4]
LA AR ik, HEK 293 4l 5 FH 1 IR s 7 L S B R A
BRI Y, FH IR IR B 9 T A A o 3 TR I e A A A TR
FEF IR BRI

1 AR5 75

L1

111 R ERk. AT P 4 P9 AR 4 5 o i A Bk v
N315, KR4 W DHSa f ARSI S AR A7 s A% RIB BokL
pPVAX 1 3k 5 4l 253 35 AE ) K % Diamond 3T 55 BIF 52 L 11
David D. Ho 1+ ; HEK293T 40l 1 v Rk B 40 A= ) 27
WS,

112 FIFER MR FAEE YL 7 & Lip™2000 I E 4 A
R AE 6 fLANMIIG AR [ LI Invitrogen 23 7] ; PCR 4151
FIE B AL 5 RARAE LR BR 2 W) s Western blot %1057 1 5
A AR TR PR Hoft 7 A s B E
T & 55 AL R HCA R | s PCR 734 28>k B Eppendorf 24
) ; Western blot 25 451 %%~ GE /A 5] # Image Quant LAS
4000 mini AR .

1.2 ik

121 it HHMEEARERN 8 HE Sy AR
(Gene splicing by overlap extension,SOE) k44 @t i 4 F: K A
Bt HESEANGT A AE — il DNA S5 19 5255 28 A i SC 3
IR PHEN I FAYFIR I, AREEARRIRIRR) DNA H Bt
FEAE R, VN T AR G A R R A BRI b g
P CRVE R BRI R AT . AR A A BT, kit
14 7% DNA 514y, 3f- 1 L Invitrogen 23 m] & (412 1 7R ).
Iz it s B E ps), Hdh g4 1-6 T hBD3, 514
1-4 1 7-10 Ji] F hBD3-CBDI1, 2| #j 1-4 # 11-14 J] F

® 1 MEEHRFRFTANSIMEFSI

Table 1 Primer sequences used in recombinant fragments construction

= BaE
No. Target gene

5145

Primer sequences

1 hBD3, hBD3-CBD1, hBD3-CBD2

2 hBD3, hBD3-CBD1, hBD3-CBD2
3 hBD3, hBD3-CBD1, hBD3-CBD2
4 hBD3, hBD3-CBD1, hBD3-CBD2
5 hBD3

6 hBD3

7 hBD3-CBD1

8 hBD3-CBD1

9 hBD3-CBD1

10 hBD3-CBD1

11 hBD3-CBD2

12 hBD3-CBD2

13 hBD3-CBD2

14 hBD3-CBD2

CCCAAGCTTAGTATGGGCATCATTAACACCCTGCAGAAGTAC

CGCAGCGTCCGCCGCGCACGCGGCAATAGTACTTCTGCAG

GGACGCTGCGCCGTGCTAGGTCCTGCCTGCCCAAGGAGGAAC

GGTGGAGCACTTGCCGATCTGTTCCTCCTTG

AGTGCTCCACCCGCGGCCGCAAGTGCTGTCGCAGGAAGAA

CGGGATCCTCAATGGTGATGGTGATGGTGTTTCTTCCTGCG

GTGCTCCACCCGCGGCCGCAAGTGCTGTCGCAG

GCCTCCGCCTTTCTTCCTGCGACAGC

AGGCGGAGGCCAGCACGACGGCAACTTCGTGGTCTAC

CGGGATCCTCAATGGTGATGGTGATGGTGGTAGACCACGA

GTGCTCCACCCGCGGCCGCAAGTGCTGTCGCAGGAAGAAAGGCGGAG

AGTCCTCGTCGGAGCCGGCGTTGTTGGGCTCGCCTCCGCCTTT

GACGAGGACTGCGTGCTGCTCCTGAAGAACGGCCAGTGGAACG

CGGGATCCTCAATGGTGATGGTGATGGTGGTCGTTCCACTG
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hBD3-CBD2, 7E514 6,10 1 14 FhE8 i T 6% his AYFEIR 751
VE R Je SR AR

it AL RAR A AL B A BR 2 R 2% Taq PCR Master
Mix X7, @it —FRFE PCR ¥ &5 WS T HEES
XiEHfE—k, 53 3 A3 KE A B hBD3 .hBD3-CBD1 #
hBD3-CBD2, Jirff PCR R JilEAT 30 AMIEM, B MEER 5351
94 C 30 Fb,58 'C 30 #5,72 °C 40 #b. i@t 3 N B (RIS
Y1 1.6.10 1 14)H#F i) Hindl #1 BamHI BI85, 4% 3 4~
HILH B T e A A R 8K pVAXT, $Ab AR IiR
AW DHSa Bk, 38 o -RIREE R AT IO TR O 1k
122 EHAMBEATE HEK 293 T A h R E iR
PCR (reverse transcription-polymerase chain reaction, RT-PCR)
U9 Western blot (177 302K AF HEK 293T 41 fitd A 470 1 Jik (1)
Fiko &R 15%R4 MIER 1640 K373% K HEK 293T 41
e 6 FLANARES SRR i EA TG YL o 38 3 g AR G v e Yo i )
Lip™2000 # & 4 & % pVAX1/hBD3 pVAX1/hBD3-CBDI .
pVAX1/hBD3-CBD2 VJ & pVAX 1 (MI4ExF ) 3w A
HEK293T 4,24 /N Ja 4 4 2H 40 B Dl Jm F F4% A 4
FEG W) RT-PCR P71, 2 KIFF 5, B.0IUEES) 4 H4mff. 40
MUZLfEYITE 10% 09 H 2R SDS-PAGE HiftfTHLIk 515, Re
P R ED RS TR LT 4 22 I8 4T Western blot U, FH T4
DU % BT His6 BT [ BT A FNUR 3o 0Ty W A i 1 e B
1gG P ( Abcam 23] ) IR BEEE Y 12 1500,
123 ERRIEMBEKMNMELS 7 Invitrogen 1 6 FLANA
BRI BT B R O BV R o L L RRR Ay i Al
) pVAX 1 .pVAX 1 /hBD 3 .pVAX 1 / hBD3-CBDI1 #l pVAX

CMV promo\er\

Handlll
pVAX1/hBD3
hBD3
BGH polyA ~/ BamHI

(A) (B)

Marker hBD3 D eDe

CBD1 CBD2

2000

1000
750

500

250

100

(D)

/CMV promoter

pVAX1/hBD3-CBD1
hBD3-CBD1

BGH polyA

Kanamycin

1 /hBD3-CBD2 ¥4t A 2x 10° [ HEK 293 T 4}, 24 /NA)G ,
B YL ) HEK 293 T 4 fidfL Hm A 1% 10° () MRSA
N315(1x 10°CFU ¥, 100 wL {RF1) , 24 3.6 1 12 /NS,
B R 2R 43 AR oo — &R 53 i S B AR AL
KT E R R TR IR IR o5 —#8 5 A
ELISA (7 Bt AT 4 R F IL-6 HI40HT, ELAAER VR oA 4 IR
R G VLA AT, A RIEAT =S 525, 455 D3 4+

PRfEZFIR

1.2.4 FitZ040  BTA I R 3 oSy R S0 h
5, (] SPSS17.0 #EATHE 242017 o 20 P THE50RI 4t i R -V
JE #9%0E ] Student-Newman-Keuls t #5536 95470 #1 , P<0.05 I}
BRI E L

2 #R

2.1 EHRMNAMETIEZRIE

214308 3o A S A B R R A A S A B ORI R A B B IR
F: K A B: hBD3 .hBD3-CBD1 Fl hBD3-CBD2 75l A BA%Z # ik
ik pVAXT i (E 1A-C), Skl b B R 8+, 5k
PEHIA I 195 5%, TR poly (A )41 L) 7E ELAZ AN Hh = 4L
F3K FE M 383 RT-PCR,#:4 pVAX 1/hBD 3 fll pVAX 1/
hBD3-CBD1.pVAX1/hBD3-CBD2 ¢) HEK293T 4 fif /[ /5 AH 1/
F/NP =Y (B 1D), #E Western blot £l H' ,hBD3 FlI
hBD3-CBD1 ,hBD3-CBD2 43 5 £ il 4} 4+ F & & 6.2kDa FI
8.0kDa 9.3kDa {4 his6 4577, Ti pVAXI % YL iy 4 g vp 1% A7
o P AR ) 2% (8] 1E-G),

2

CMV promoter

pVAX1/hBD3-CBD2

hBD3-CBD2
BamHI BGH polyA

Kanamycin

(@)
PVAXL pVAX1/hBD3
o -
)

pVAX1/hBD3

pVAX1
-CBD1

>

F

pVAX1/hBD3

pVAX1
-CBD2

———
(G)

3#:(A-C)E4 B pVAX1/hBD3,pVAX1/hBD3-CBD1 #1 pVAX 1/hBD3-CBD2; (D 4kt HEK293T s A Bofirisise 5 PCR HIk4ER; (B-G i

Note: (A-C) Recombinant plasmid pVAX1/hBD3, pVAX1/hBD3-CBDI and pVAX1/hBD3-CBD2; (D) Reverse transcription PCR electrophoresis of

| EHRNHHEEZRIE

Fig. 1 Construction and eukaryotic expression of recombinant plasmids

Se4MRE HEK293T pyEEZH BkiFkix Westernblot Z558,

recombinant plasmids in transfected HEK293T cells; (E-G) Western blot results of recombinant plasmids in transfected HEK293T cells.
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Fig. 2 MRSA N315 counting after infection

2.2 PUERKINEBE SIEM

WE 2 s, ARIETEIE IR, TR 6 Fl 12 /MR,
pVAX 1/hBD 3 .pVAX 1 /hBD3-CBD1 #l pVAX1/hBD3-CBD2
ZHAAMEEE P S T pVAX 1 4, 7EEE 12 /i), pVAX 1
/hBD 3 il pVAX 1 /hBD3-CBD1 .pVAX1/hBD3-CBD2 i il &
BE A B F %S HARK pVAX 1 /hBD3-CBD1 Al
pVAX1/hBD3-CBD2 Z [Hl 4 TR RE 1 WA £ 5

it ELISA J7idxt f— 4 Y4 ) HEK 293 T 4fi g 1 15 77
B TN T IL-6 W EEAASIN . Qu Rl 3 i R 6.
12 /NEH G, pVAXT 41 /%5 4 HEK293T 40 ffd i) 35 3% 3 W
IL-6 (1% J3 s R G i IR S 388 . J8% s 6 R 12 /e, FE
pVAX 1/hBD 3 fl pVAX 1/hBD3-CBD1 pVAX1/hBD3- CBD2
FIAIAE L3 IL- 6 (kB AR FpVAX 1 4 5L 05l & Ik
hBD3-CBD! Al hBD3-CBD2 {2l [A] Y IL-6 ¥ A W25 5.
3 ITig

BU B R AESE 10 PR SF Y 6 K G IR N 1 B 240 43
Z—o WA MO 2 AT T 2P 7 A PR IRE A 22
S AT SE IR, BRA, PRI T REAE R G e PR T
FHTFHR R RRERE S109, MRSA J2 20 R M 5L P it 25 M4 1o
FEEE XSG E TR AN " 22—, %o LRy A 24 1
FF il 28 52 i o BUBE IR —F T BEYA YT th MRSA SHZ 4%
PR I I, FE A PRRES T, B R Ik RE6E 7 A A 45
hBD3 7 P i) Z FIHL T BRI X AR AN R B R . 2 A B
FEUER, HUTEION A 22 BHYE Y MRSA B9 5 25408 1 -5 A
A ARV R A e for BR824 6 195 MRSA K1 1 ik
BRI I Ko

PR A F o, RS 5 EHUR I G RO, 3%
T T AR R w0 /N3 0 R I i —
AR F AR E MR LR, BRI T LB VR H 0 SRy
AU SR, /NG AR AE E0 25 1) FH B B A P B e R
HH B ISR IR T G i a4 . AR R TR
T 3 AN EA% R B WP KB R pVAX1/hBD3 ,pVAX1/hBD3-
CBD1 fll pVAX1/hBD3-CBD2, Jf-5%F HAE AT T ¥FAk . 13
AR AL ZUN TR 15 — T8 B 5 B0, Ao R e B T
HEK293T i MRSA JBGURETY () FUZ AN . xS 2k
A AR B ANiE, HoATeE SRR ) R = 0 e e e, Bt
T2 N AR A o o ASHIE S o E 2 8 B T A

100-
-o- pVAX1
80 -= pVAX1/hBD3
"_ET -+ pVAX1/hBD3-CBD1
> 60+ -+ pVAX1/hBD3-CBD2
a
© 404
=
20+
c T T L} L)
N\ & & o8

Time after infection

3 BRESAMMIET EE IL-6 RE

Fig. 3 Cell culture supernatants IL-6 concentrations after infection

pVAXI ki o] 78 HEK293T 40 fifg R ik . 7E X W WF 52,
pVAX1/hBD3 .pVAX1/hBD3-CBD1 #1 pVAX1/hBD3-CBD2 Jii
AR HEK293T 20 i) MRSA JEHe , 7R T ik sb A% %
TR IR BTRLAE S — R TR 24 B AR — o 1N TR

AHFFEH, pVAX1/hBD3 . pVAX1/hBD3-CBD1 Fl pVAX1/
hBD3-CBD2 J5iki%% G i A S A X IR (pVAXT F JL 4t fifa )
FHEL % MRSA N315 A= K AT W Z M E R . 7R 12 /)
B}, ki pVAX1/hBD3-CBD1.pVAX1/hBD3-CBD2 4 1) 411 14
BT T pVAX1/hBD3 2H . it Bl IR B s S A 1] ) 3
ME AN E AR P B LTS . CBD 45 Fii et T Ik B2
47 1 (peptidoglycan recognition proteins, PGRP) , 1] DL 5 40 1#
AT RE AR AE BRI T 78 20 B R BT 1 e A RO i
FIPTRRIR™, I, ] CBD 45 &4t e K0T REYS 58 I & 1 7E A=
PEiE . A FIE R I, BT IRES G B0 hBD3 (1440 5 58 7194
O, XM —A A EEZE B CBD 7€ hBD3 YU & (A il &
AeE BB P SRR AN B 40 i BE 19 e == 5 A A AR
a3 XSO E NS T AN AER, I 7R KR P R
BRI B SRR IR, A B 45 T IR AR 8 1 (AndE
AW CBD) W £ 1) 56,

AHFFE LA TL-6 Ve FE 0 7 > 3R 7R 4% 41 41 il A= ) 5% S
o IL-6 TERAEFPAL A, FHAE 2R RAE SV A ke JC s8R
B3l 38 H A IL-6 J&—F e 220 58 0E B, ABFIE T, IL-6
MRSA N315 B4L ) HEK293T 20 43060 , 2 FL3h 4 b 3
YA A G SN Y GBI - 45 A AT SR 28] LAy 4
TS Hh BT P AR T8 DR T Az S e A LR % I W U s o, A
S0 20 R P E T

ASCEE R R ¥ hBD3 SR T AR AT R HE it —Fh
R R T HA B At (8 P A G i B B PR IR 7 ok =, |
Hi L 4% hBD3 7E 4 (1950 18 JIRTE B PR e « B B S e M
BT 22 e YA 7 v VR P R0 2 B FRAT T , BT IR
FUE T BIRIT R 22— B R AR GURRYL , AR SRR
B3k 9 hBD3 S54T I Oek B 4 ) MRSA J e HAT —
FORDRIVE o TRIE , A% RIA 30 T IR AR A3 = A S S T A%
Xt ARt g R SR SR A T R A B RTAT M)z 1 5 M o

A AR5 B AR SR B R A 1R R (S A R

[y o FRT, B —Sehi i Ik © Ze0E Al PRI, (556 2 b
F2 4y PR i B AT At AT AT Rl DU IR T Jm i w2 B 1



+ 6010 -

REYESHE wwwshengwuyixue.com Progressin Modern Biomedicine Vol14 NO.31 NOV.2014

P23 TP DAL A O 512 30 3 5 I AR BIF 5 45 2R 34 LA
RN R , AT AR S 2 1) TAEZN
% % 37 #ik( References )

[1] Boucher HW, Corey GR. Epidemiology of methicillin-resistant
Staphylococcus aureus[J]. Clin Infect Dis, 2008, 46 (Suppl 5): S344

[2] Klein EY, Sun L, Smith DL, et al. The changing epidemiology of
methicillin-resistant Staphylococcus aureus in the United States: a
national observational study[J]. Am J Epidemiol, 2013, 177(7): 666

[3] Tavares LS, Silva CS, de Souza VC, et al. Strategies and molecular
tools to fight antimicrobial resistance: resistome, transcriptome, and
antimicrobial peptides[J]. Front Microbiol, 2013, 4: 412

[4] Guilhelmelli F, Vilela N, Albuquerque P, et al. Antibiotic development
challenges: the various mechanisms of action of antimicrobial

peptides and of bacterial resistance[J]. Front Microbiol, 2013, 4: 353

—
W
=

Lippross S, Klueter T, Steubesand N, et al. Multiple trauma induces
serum production of host defence peptides[J]. Injury, 2012, 43(2): 137
[6] Eckert JK, Kim YJ, Kim JI, et al. The crystal structure of
lipopolysaccharide binding protein reveals the location of a frequent

mutation that impairs innate immunity[J]. Immunity, 2013, 39(4): 647

—
~
—

Tsutsui S, Tasumi S, Suetake H, et al. Carbohydrate-binding site of a

novel mannose-specific lectin from fugu (Takifugu rubripes) skin

mucus[J]. Comp Biochem Physiol B Biochem Mol Biol, 2006, 143(4)

1514

[8] Sheriff S, Chang CY, Ezekowitz RA. Human mannose-binding protein
carbohydrate recognition domain trimerizes through a triple alpha-
helical coiled-coil[J]. Nat Struct Biol, 1994, 1(11): 789

[9] Wang LN, Yu B, Han GQ, et al. Design, expression and
characterization of recombinant hybrid peptide Attacin-Thanatin in
Escherichia coli[J]. Mol Biol Rep, 2010, 37(7): 3495

[10] Li QT, Zhu YZ, Chu JY,

colony-stimulating factor DNA prime-protein boost strategy to

et al. Granulocyte-macrophage
enhance efficacy of a recombinant pertussis DNA vaccine [J]. Acta
Pharmacol Sin, 2006, 27(11): 1487

[11] Ishimoto H, Mukae H, Date Y, et al. Identification of hBD-3 in
respiratory tract and serum: the increase in pneumonia [J]. Eur Respir
J,2006, 27(2): 253

[12] Yi N, Li N. Transient expression of chicken antimicrobial peptides by
mouse mammary carcinoma cells C127 [J]. Protein Pept Lett, 2010,
17(12): 1517

[13] Toke O. Antimicrobial peptides: new candidates in the fight against
bacterial infections[J]. Biopolymers, 2005, 80(6): 717

[14] Haney EF, Hancock RB. Peptide design for antimicrobial and
immunomodulatory applications[J]. Biopolymers, 2013: 100(6): 572

[15] Fedders H, Podschun R, Leippe M. The antimicrobial peptide
Ci-MAM-A24 is highly active against multidrug-resistant and
anaerobic bacteria pathogenic for humans [J]. Int J Antimicrob

Agents, 2010, 36(3): 264

[16] Guillen D, Sanchez S, Rodriguez-Sanoja R. Carbohydrate-binding
domains: multiplicity of biological roles [J]. Appl Microbiol
Biotechnol, 2010, 85(5): 1241

[17] Dziarski R, Kashyap DR, Gupta D. Mammalian peptidoglycan
recognition proteins kill bacteria by activating two-component
systems and modulate microbiome and inflammation[J]. Microb Drug
Resist, 2012, 18(3): 280

[18] Tam JP, Lu YA, Yang JL. Antimicrobial dendrimeric peptides[J]. Eur
J Biochem, 2002, 269(3): 923

[19] Uehara A, Fujimoto Y, Fukase K, et al. Various human epithelial
cells express functional Toll-like receptors, NODI and NOD2 to
produce anti-microbial peptides, but not proinflammatory cytokines
[J]. Mol Immunol, 2007, 44(12): 3100

[20] Someya S, Kakuta M, Morita M, et al. Prediction of carbohydrate-
binding proteins from sequences using support vector machines [J].
Adv Bioinformatics, 2010: 289301

[21] Kisich KO, Howell MD, Boguniewicz M, et al. The constitutive
capacity of human keratinocytes to kill Staphylococcus aureus is
dependent on beta-defensin 3 [J]. J Invest Dermatol, 2007, 127(10):
2368

[22] Chang CI, Deisenhofer J. The peptidoglycan recognition proteins LCa
and LCx[J]. Cell Mol Life Sci, 2007, 64(11): 1395

[23] Gabay C. Interleukin-6 and chronic inflammation [J]. Arthritis Res
Ther, 2006, 8 (Suppl 2): S3

[24] Gunther J, Esch K, Poschadel N, et al. Comparative kinetics of
Escherichia coli- and Staphylococcus aureus-specific activation of
key immune pathways in mammary epithelial cells demonstrates that
S. aureus elicits a delayed response dominated by interleukin-6 (IL-6)
but not by IL-1A or tumor necrosis factor alpha [J]. Infect Immun,
2011, 79(2): 695

[25] Haisma EM, Rietveld MH, de Breij A, et al. Inflammatory and
antimicrobial responses to methicillin-resistant Staphylococcus aureus
in an in vitro wound infection model [J]. PLoS One, 2013, 8(12):
¢82800

[26] Suzuki Y, Inokuchi S, Takazawa K, et al. Introduction of human
beta-defensin-3 into cultured human keratinocytes and fibroblasts by
infection of a recombinant adenovirus vector [J]. Burns, 2011, 37(1):
109

[27] Kaneda Y, Yamaai T, Mizukawa N, et al. Localization of
antimicrobial peptides human beta-defensins in minor salivary glands
with Sjogren's syndrome[J]. Eur J Oral Sci, 2009, 117(5): 506

[28] Wang K, Wang JH, Baskaran H, et al. Effect of human
beta-defensin-3 on head and neck cancer cell migration using
micro-fabricated cell islands[J]. Head Neck Oncol, 2012, 4: 41

[29] Gordon YJ, Romanowski EG, McDermott AM. A review of
antimicrobial peptides and their therapeutic potential as anti-infective

drugs[J]. Curr Eye Res, 2005, 30(7): 505



