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Effects of stress responses on pathogenicity of Aspergillus fumigatus: a
review

WEI Yun-Yun HE Dan WANG Lia

Department of Pathogenobiology, College of Basic Medical Sciences, Jilin University, Changchun, Jilin 130021, China

Abstract: Aspergillus fumigatus is a widespread saprophytic fungus in the environment, and it is an important opportunistic
pathogen. In recent years, with numbers of immunocompromised patients, invasive aspergillosis caused by A. fumigates is
increasing, which has highest morbidity in systemic filamentous fungal infections. Due to the differences between natural

environment and host microenvironment, on the premise of the conidia adapting to the microenvironment that A. fumigates

FEWH: HEEXARFERES (81271802)

Supported by the National Natural Science Foundation of China (81271802).
@ Corresponding author. E-mail: wli99@jlu.edu.cn

Received: 2018-07-10, accepted: 2018-09-27

1330 BIFIR Copyright © 2018 Institute of Microbiology, CAS. All rights reserved. | jwxt@im.ac.cn  Http://journals-myco.im.ac.cn  Tel: +86-10-64807521



iR 22 October 2018, 37(10): 1330-1336

Mycosystema ISSN1672-6472 CN11-5180/Q

can survive inside the host and cause infection. It was found that the microenvironmental adaptation of A. fumigates, such as

thermotolerance, oxidative stress, osmotic stress, hypoxia, nutrient limitation, is probable related to its virulence. This paper

reviews the relationship between stress responses and pathogenicity of A. fumigatus. It will contribute to analyze the

pathogenesis of A. fumigatus and the findings will have great significance for the early diagnosis and treatment of invasive

aspergillosis.
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REMWZRH, HEBHE. BHEE. MANRIT
EHRSIREARMTTE, BBV MR 3007
B PRI S5 2 SZ A N BER AT 38 o, 4342 28 M
BRI RAWTE =, Fo 90% 112 28 1 ih 975 2
Hi 4 it 55 Aspergillus fumigatus 51 #2, 5% 46 EAE
50%-95%. [f] (APAD’Enfert 1997; Maschmeyer et al.
2007), FEIRFZOREERGEPETHAL, M E
fifr N 2K JE AL £ (Enoch et al. 2006; Langner et al.
2008). HTREVEMEWIZEINAE, HRGITZ
VIR, {7500 th &5 SBOm AL T 7o ST 2
WrEthn . WHAHT B E A A A EEE L.

SR BB P2 AATE, AR E
AN, GIPIE Bk SCRE R, b
IIREIEH IS Al HE R (Balloy & Chignard 2009).
HIEFR, REZHMARR L, FEOCEHERRE
BT, bR ARG BRI ICIAA, R
B 1 2 PR R SLRE SR, 5HEN (o
SHMEE Z B IENE R RORE . Gk, (228
P IRGARH T4 % (Abad et al. 20105 Kim
2016). HT1E EHRNMES BARMEE M 2R,
i 57 388 97 A PN B0 2 L BB 08 A A7 IR B0 I AT PR 4R
o BRI, 3E AR P IR R i 25 76 T e Ak i
ZAFMHER R, &SR S2EE. A4
JR BRE EFRER AR, BRI R R 22 5] AR
MR o RSN b s 77 RO R h 25 250 711
UM TORR, ABURILE TR S % .
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25°C-28°C, JR R E ML FRAL 2 REE 37 CHER

Eim N, M EREE S5 CHEE 70 CHAE,

XA Re R H A EURM — M EHZEK &K (Bhabhra &
Askew 2005). JERLEWF5L I, Wl BAZE 4
MNEEIENAYEM R . afmntl FEKI GRS 1,2- R4
VEILEERENE, (MR B FE, A/ 3 AR
afmntl A EE 48 CHEKTLTRIRER, %3
Rtk n LATE 37°CAEK, 1E 48 CTIIEAK, /D
SRR G B AR 23 Ar S W L B0 ) R B, (RIS e
W)UK YRS D (Wagener et al. 2008) . thtA 3t
(A % h 141kDa DhREA A HIECE BB H, HE AT
VEAE 48 CHEK, T EURE /1R WLek”F (Chang et al.
2004) . PN i 45 8 EE F IreA (endoplasmic reticulum
transmembrane sensor protein) FiHIT KT B EH
N R N2 5 W AR R A T s, 5
IR 3 N AE FEUR 71AH 2% (Feng et al. 2011). BT
MNEHRFER 37°C, WHFLRIL, A& E CrgA
(ribosomal biogenesis protein) 54 #h & X+ 37°C K]
BN, ZEAEM T, ZEREMHT crgA
FE R Bk 5 B AR MR A KT A ], T AE 37°CHYZE
K R AR B8, 2B AR 13, [FIY
/N R IR B0 1 & IK (Bhabhra et al. 2004;

Salescampos et al. 2013). EEHWFLLE T 30°C.

37°C. 48°CHf, MMiERFKIFREZER. 5 30T,
48°CAHHEL, 37°CHy—LuLpRFRIA i, HEA LI
EATSBUR T RASE, AT R TE 3 N PR
FEAN e B4R A R EE R R ik (Abad et al.
20100, HEEHAFP LRI, 48 CHRHIRTEEE
Hsp30. Hsp42 M Hsp90 SN, S5 NADPH &
B IERRANNE TR & B B AR OCIE R L DA
Je Gt SE 00 2 IS E ALY AspF3 AL ER ¢
ARG Copl MRRYEIEL A, MixsEH
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1) 4 A 225 (R0 B0 71152 R (Kniemeyer et all.
2011; Ghazaei2017). bLIR&E5EFRAT, M a5 iE AL
MRS R 2 LR G R, Hoph— L R
R I EOR JJAHOC, (IR 25 R 8 ZE AR I R FE T A7
AN AE KB 1) B R A WL ANIE 2 (Nierman
etal. 2005; Kolb et al. 2016; Ghazae 2017).

2 AR

IR RNTE 5, EVEgIi. kg i &
At 5 5 40 B = AR K == I E AR (reactive
oxygen species, ROS) A% H = E /G /EH (Brown
et al. 2009). Hil, A ZNERPHESLSS TH
& HET ROS FIMEA, wnidsH b &l (CatA. Catl.
Cat2. CatC J% CatE) A Y EALEE (Sod1-4)
B[R WA, MEk i SRS CatA B, XS
H,0, IRTBBURRPE I i, HL—J55 [R] R 2R AN 2 5 i K
& BORYE, 24 Ccatl A Cat2 ARt £ 5] 4
BRI AR S TP . B S AL Sod1. Sod2.
Sod3 7y HIkkkE, EAkXT ROS MUK N, S8t
e 441 i % 45 R 488 v, (E B AR SO ok L B
(Brown & Goldman 2016) . /i #h 5 HH A7 7E FR T8 1 B
PEIEER 1 Shol MIRIVRER 15 1% B8 1 A AL R 77
it 52 AH <, (HAS S0 B AR I E00 71 (Ma et al. 2008) .
afpabl FE [ (1R SR AR A7 3R TH R A2 B B I s (1]
. TESAHMME, JHEBRINE ROS FIRE W55 XT
AL BB B B0m 77 B 2 FEIK (Wang et al.
2016). UbAk, ZHpfuBESERENE (cell wall integrity,
CWD JERH S5 ESIEAH G, pkeA BRI gatid A
P C & CWI IE B X Tl e, W0 MAPK 2
%, AU Bek1s Mkk2 FT MpkA, TR 1L ) MpkA
W 2 540 BE AR ) & R R )R, HE T s 4
M B2 ¥ (Jain et al. 2011). 2R FHEILEG
A mpkA 3 KR pkcA 3 DR F i 2 147 2 5 0Kl 2 4
JL T B A R R ZE R ABURR, (X HL0, MUK, X T
Ae T AN 258 S H,0, II1E FIALEIAS [
SR, HIK AN R RS 35 AN 2 5 0 it 2 1
#5577 (Valiante et al. 2008; Rocha et al. 2015), %
] — L S B IORE 5% 2 TR 5 0 ot 2 3800 1 1 9% &R
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) o B 0 T AR N VB E s 0 N AR
A7) D B 26 AF . HOG-MAPK Chigh osmolarity glycerol,
HOG) 15 S @1t 25 MBI Ik T HE R ) s i 4%

(Krantz et al. 2006) . 2 MpkC 1 SakA A& R

T2 BE Hoglp M E R [FE S E, XA EE 25 70l ik
I A A fiti 2H 2 ey B RO 2D 0%, T SR [ BN R 2 B
TR EEEE S, IS0 R 75%, A )
ST ARTE A A=A v A7 B 3 ol e DY
SEE P ER 0 A EE R R SR RN, Ak
Bl e 2 R o B 2 1 e s DR 1 atfA BRERINE, B O
BIEE EACNIBURK, 4EREAN e e R R T B
G, X6 KA USRI /) RS LA R B0 7 P IS (Bruder et
al. 2016; Pereira et al. 2017). AR H K shol &
DAl J5 72 43 30l 5 50 e W) ot AL B R T = I 25 R T
1mol/L FIRE 7% F K B EAR /N, RIFIZER
AL S Hh B B2 B IE R AR, & HOG-MAPK 13
SEREFEMN N EEFSSERZHE (LEF
2009). _LIRSERRH]—L257  NMEHE S LR 5
S it 25 B0 75 VIR G
4 GRENL R

FH T~ 4 925 R0 41 A 17) £ 5 R0 2H 23 240 i A B 9
A%, B LS N R G E E R LR
P> RV IR AR . AT 220 5 I, FE AR ith
TR IR RE S T A R AU R T DART I S I, 3R B
ith 25 v AT IR AU I DAIE B M IR SR 5% (Grahl et
al. 2011). AN[RIMH % 7> B PR RE JIAAAEZE S, X 10
RIS B VR AT 4 BRIG IR 0 S bR AT AR 9 L AhS2 5,
R AU N 1 5 B PR 2 ) AR AR AR iR R A O 12 o
B 5 8 F B P AR BT AR Y B Bk CEAL0 R AF293, i
T+ CEA10 MM B BE 08k, HAE/N BBl Ee
R AR EUH 71 (Kowalski et al. 2016).
AR T Rh B R A iR, HS58 M5
HEWDE R SRR AT R S R R R R SORE D B TR 1)
%15 i (Brown & Goldman 2016). {4 ot
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SEAEE 1 SrbA S I A R T AT SR B T, Lk
REARETES A ALK, BUR S, HXTE
JFEMEFNER ST RE BRI 3 I (Willger et al. 2008)
SRR I, srbA BERIER RS, A 87 AR
SR BIRoM, HOX SEBE R 5 S B A pOR B 22 T3S
FHIC o 2 BH IR i 25 %o df S ) 7 2 FE B (1) 55 )
KT (Willger et al. 2008) . Jf #h 25 (E B N HI
TN 75 B B VA G

5 & IRk Z MK

S i B A T R PR B AR A TR R SCrE 3Rk U
PR B LD fR R E TR (AR ).
B FEN—MEENMETR TS5 EMEIR
ZHEENAEY IR BT E N2 UL
wH. ABEO. BEREOSEARE, Ik
WRERAG . 00 b 25 e 75 i Dy i AT 3242 N SREXUA £
Jr e 75 Bk, e HAETE 54 N e gk T AR 28 1 5%
WS LRy S I AR 7RIUE Sl R e <2
FE T 5% e 55 AP 2k 5 1 IR S0 42 B i 3L 2k & 1
Wikt 4% (Reductive iron assimilation, RIA) Fl&k#E;
RS H) 8 B TR IE 42 (Siderophores-mediated
iron assimilation, SIA). 58 L IX W 2B AR
BRES TR RN, TR B USR] FH 2k H
(Haas 2012; Moore 2013), X i Kk, PHIT
W JFE RV B IR WOR A 2 R B0 /), Bk
PR T 18R B W UAC 3 43 Tk G 3508 70 28 ok B B
(Schrettl et al. 2004). 1-Z5 & N(5)- % SidA
ZZ 5 ESEIR G R —2, HmEAERET
ZERHBT T REAAR R R, AR PR A BEAEBRER (1 3 7
B EAKIHHALK TH /1 (Hissen et al. 2005).
HoAth JUFP 2 588K & i) BE SidC. SidD. SidF.
SidG, 4K sidC Al sidD JEN, BEMRLE Bk = 5
Frdk EAKENE, AR, U 19855,
sidC TRRHREANW IR BUR:  sidF BRI PR Z B
B, BUR IR T sidG BRI REUN /75 B A —
L (Schrettl et al. 2007 F T8 i 5% 7 4k (1) IR SCig
RAEME EHAAELE, SIA BRI T n] oS40 Hh 2%
(R8T B2 W B bR 2 251 T A K3 (Moore

2013). HAEFRERZ, WEJEERZ, Ras #HK Rheb
HE RhBA RJRZMIEA AT TOR 5546, %K
RS TR RO J1I55 : Fe o R ZafA I M Eh EE
PRk = 1 N B s KT 5 B0 B VI R
(Panepinto et al. 2003; Vicentefranqueira et al.
2018),

6 #.M% pH

pH il4% R 4 HA FLBE R M, 7516 N T 35
IR ERERZEH . WiHEREFEER A TA
DU T4 S B B Y, e S A T4
HIERR, RHB . e MR R IE iR B 2 5
Bt 8 Sk G Bk — 20 5| S 4 B 1 SR G B AR 2 A ot
B o MIZH LR MBI K] pH, 018 1 A8 it 25 00
Bl pH HiEMN T (Maschmeyer et al. 2007). 47 55
{52 28 1 1 B /) B G A5 2R 1 S0t B 7 sk 4H 40
T, 100 AMHEE R G R PR 05 i LR T
%R 18 A E A B PERR S (Andrew et al. 2008 ).
W h & R4 pH IRE T, Wk R LA
pH NI S A F PacC, FEAE pH 8.0 2514 R/ Hh
FBHEKEE, U1 RERK (Pefalva et al. 2008;
Bertuzzi et al. 2014) . KB pH MU 5C 3% [R5 00 ith
BEUR IR

N T AETE ERET AR, Ml F A AR &
PR 77, AR 77 S 38 B AH BAF AT 82 e
TETE EARNAFIE, 7EX H,0, B S fgksh = A&
BT R I, BRI A ) B A Sod1 554
PRI R EE R IE G 2, S A P U A
RS TR Z I A A 5 2 SK RS AcoA FF L
Fhag d ) e PR ) R0k o DRI, A it 85 B0 )R K FE
JEE BB T X0 1 F A N PRI IR 3 S (Kurucz et all.
2018). A Hh I I ) I SO O T 45 SRR
B, 1% PR R & B S B UR M AR,
It H AT RE & 22 Pl ) o S | 22 8 DR AH B 928 1) 45
Ho HAET, CRIE— L0 th 5 K 77 MU < & K]
RIS BN 77, K2 7738 B J R IS AE AN
Bl R, F e B R 4 X 4 5 B0 T ok R AR
RNSEHT
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