[CGRYEZ

Acta Microbiologica Sinica

2017, 57(8): 1206-1218
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20170151

B &R IREE MR Rt R
P, T, HEA"

D E R R R T RRR AT, R TR R AR,

rhERERE R, LR 100049

Mini-Review INBU 43 AR

100190

E: MERTEE R A I R A B, Rk T B LA IR T A7 AE o AR A4 T8 18 mT
B R ek 1 AR S R SN BR M2 R MLy, i PR S5 S R IR ™ H R AR, TR, TR
B L T A I L 2 AT T B i i PR L T A 3 B R S o I B BRI e — ARl PR e o AL
2R PR T, o2 H T AR YRR R TR R R AR Y A 2 B
JEUFT DNA FJ8C, HAE 18 i 1 6] R IO 42, 52 B BR5E rp 8 3% Lo B LR 3R iV SR i
WFTE B, MEANEESAY BR B | i 2 35 DR ) SR K S AL 5 A W s ik 245 41 1477 AR S DDA G o AR SOt
CSIRF AV BRI G R | A5 TR R N R . A IR | i 25 AL A6 7 A s 55 L

ANTT TS AU R ST R

KA VPO, W2, BOEIRE, EWEIRIEIN, AYRRT, PR, ZAHLE, 6T

e

M {0 5Bk (Candida albicans)&—MAE1E T
NARBE IR . REIBE Wi b i R BUR H A, WS
B R S BB Y 1 € S BR T ) 22 A ILAE
Ty R THEAE . SLUER NG RS A S R i ™ A
FEOIREAR N A . BEE S H Bk | 2
FEAE YT V2 0 DA R A 2R s A o it T
et BB fe kg it B BT E A 25 AL
AILTFr, HFEZL5Y 8 &I 2451 )
1T 99 15t L P B FC 24 PR AIE 58 3 5 | B 22 0G0

EEWH: EEARPE4(31670809)

TEABRIEEN , R R4 E ZY 4000 T7 58y
FRAE , A e R ER R e R BRI, 20
IR B 50%—70%2, Hirh 4 Bk ik
BRI AR iK 35%M, WFss £, Aok
BRI E M AR 82 B N T2 A 2 T A A 9 o 1)
A, AR IS T] JORT 11 €0 8 R T 1) A
TGN AE ST . 2R S A R M R
AT 2P L R ) B2 R 10-1000 %, JRA]
St AR 15 M S RS UG T A TS AR

BIS1EE . Tel/Fax: +86-10-82545039; E-mail: FAsl, wangzhuo@ipe.ac.cn, 5%, ygdu@ipe.ac.cn
s BER: 2017-03-30; fEEIAH: 2017-05-09; MLEHARAHA: 2017-06-20



I | A FR, 2017, 57(8)

1207

077 A SR e B 22 75 BORE LR W B SR A AR AR
ARG R THUE MPIER, MR R TR
PIFIRTT HIMERE R, A P9 It S22 | R
AW IT R S i B e 28, 9 O
A R e FG R 2 1k R AT R AR R T A%
o AR R AV R, 2 1/4
ARSI SCR TR 3 4R 83K MXTm &, K
FURTA DB TE , O B A W B BF 5T
TPy, B AR IR T 50 AR Yyl ) Jo i) i 1t
L HAEFARLEROT ST, BT A Y 25 A0 ] 7 b
i 25 PEAL ] S5 S At ) B A BIF SR X B = . T e
SRR LY BUIR B TE Re  AE MBI 25 ) 1) o
FOREAT BT DR LSRG 7 v TR 24 P TR,
RHXT ARG E o A SO A @SR EAEY
PRI B 7 . SR AR MBI I 5
Mg DR ES . A IR SE R TRY | i 2 ML) R o SR g 25
JrEA T T M

1 EWMBET BRI R LM ALK,

PE IR RS SRR A MR (biofilm) , 248 TAE P e
A K R S TAE AR AR 80T, th A
B 77 5 19 K 1 Jf 4 i BT (extracellular polymeric
substances, EPS){ % 1 HA3 FEE 4544 1) T 4 i A
R, SRR AR AT R TR O 1 3 AR A PRI T
T2 LA — Al it B RS T 4t A i R 20
TR AR YR AR G AR ] R B 4B B
011 h), {0 BR I 40 DL ZF AR 5 AT =X
W& T iRz mF k2 sE; Hi(12-30 h),
o> ARG, Rh AN B TR 20 T R I
PR AR, BETTE B O TR, B iRl S e
JRA IR R s BB (31-72 by, Ay
AR N AL AN BT 22, B A L I B s 3R

HEWMMM T, [ RE IR 22 F/80 5 R 22
BITERL, GBI 2%, I8 e At
T BT T2 AR TR 22 4 B i A
B = 4EWUIR 225517072 h 5 A W S ) & A i
B, LA RRAE 0 A0 MR R, i 2 2 L PR
W TR R A Ak S A K TE ,  UE R B Y
R

LA B H 20 . 25 1 TR DNA R £
RR, JEA Pl s f LR 25 RAE A A
Z A R B A L B ) B s, HJL
FhZWEdl oy LR ALk, Het . din . 45
LU A9 32 PR s e A 25 R TLAR AR ok B 22 b
RPN G R, i, AL, RS, AN E A
U M5 BB AR, SR A Y it 4
SEREVE, I R I A A 2 P AT
FHCWF R CUEI, A=l B 22 b S A AL e iy
B FAE M he A= Yk 25 0 i A e i
AIAF RN SR A ot A e B 22 W B I ST AT AR
XZ , AEYIREE SRS . Sl . T
2 e R B SFHLRIE A R R A . H
CLIf 2 1) 1 S BR R AE D R 2 R S i B4 o
TR, B-1,6- M HWE L B-1,3-H BB (1& 1), A
A A FEL ) BB 28 4343 b L 28 AAAE D= 2 A
D-HEAE P Buah, 7EAS [FRGE o A sk A
I A A 5 D-N-Z BEE S A & LR,
By L-B0RAFbE & D-AREZ /), sk oo 4yt
N ZWEGE R W AN UG R, T RO L 43 A 4 SR A A
250 AT BB T35 35 A sl R BT B iy X R 3
C M AR Pk IS 22 0 55 A R e 240 o AR AL, AT H:
20 BER /AN L ) A AE 225, IS
WA e 22 3P0,

TERZ ZHEA 55, B-1,3- 8 R ks &
55 A W0 AN [ 25 40 20 3% 42 1) R - 2 —

http://journals.im.ac.cn/actamicrocn



1208

Ruilian Li et al. | Acta Microbiologica Sinica, 2017, 57(8)

Possible monosaccharide
composition of C. albicans biofilm

Knowm polysaccharide B3 B
structures of C. albicans biofilm O C C

B-1,3-glucan

(O Glucose @ Mannose A Rhamnose [ll GIcNAc *Xylose € Arabinose

B-1,6-glucan o-1,6-mannan

‘ —— glycosyl-linkage = — — glycosyl-linkage with undefined position |

1. BERREEMHIREEAES SZESH

Figure 1.

Monosaccharide composition and polysaccharide structures of C. albicans biofilm. Top panel, possible

monosaccharide composition of C. albicans biofilm. Hollow circle, glucose; solid circle, mannose; triangle,

rhamnose; square, GlcNAc; pentacle, xylose; pentagon, arabinose. Bottom panel, known biofilm polysaccharide

structures including B-1,3-Glucan, B-1,6-Glucan, and a-1,6-Mannan are shown.
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Abstract: Biofilms have been associated with a variety of persistent fungal infections that respond poorly to
conventional treatments. Forming biofilm could help fungi escape from host immune system defense and
antimicrobial treatment. Fungal biofilms have emerged as a clinical problem associated with persistent infections,
causing significant morbidity and mortality. Candida albicans is the most common fungal pathogen in humans,
causing mucosal infections as well as life-threatening systemic infections. Biofilm of Candida albicans has been
relatively well studied among fungal pathogens. Recent studies show that the extracellular matrix of Candida
albicans biofilm consists of proteins, DNA and polysaccharides. Moreover, quorum sensing, environmental
nutrition and surface materials affect the formation of Candida albicans biofilms. Other studies reveal that physical
barrier function of the extracellular matrix, specific genetic manipulation and other mechanisms might contribute to
the drug-resistance of fungal biofilms. This review discusses the recent advances in the understanding of Candida
albicans biofilms, including the formation process, structural components, factors of formation, research models,

drug-resistance mechanisms and potential treatment strategies.

Keywords: biofilm, drug-resistance, Candida albicans, formation process, biofilm structure, research model,

drug-resistance mechanism, treatment strategy
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