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A LLAE 4 i 8 2 e 4 L (Cytochrome—c oxidase,

CcO) FE A JI[L@EDB’HE%T%EE M N,O A it
NO i J5i i A "0 . e b, O RS BEH Ik
(Reduced glutathione, GSH) &] LL Al NO Jz W 4= it S—
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Fig.1 Biosynthesis of NO in the Fungal cell.
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Fig.2 Degradation of NO in the Fungi cell.
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albicans) [¥) 3 K 415k b cGMPase () [ Y5 3 1 °Y, 1%
13 1% BFJE 1 NO/cGMP {5 5 41 33 I o 15 K %
YEFHARME# B o« C. albicans 11 cGMPase 317§l 7] £l ff
AT FIRIE 78 1 45 H T A7 4 LI &5 18 - cGMPase i 1L
i (il LY 83583, K ifi Hh /) Al cGMP 8 1R — 1 1l 1)
57 (g MY 5445, MBCQ) RN£ 540 C. albicans )5
TGRS e A R AR ) 33 8 LIRS 7% 3 6 04 (0 T 5
ANBE 42 1T S WP B JE B ) NO/cGMP A i (14 1 H
HL]
3.3 NOZ5EEKHIERRRELTRE
FEAHF 18 1], NO ] LU B 40 il %) 4t 2046 s
Jio AEH T B TR YE D) B Agaricusbisporus T Ah
VN V5 &2 &% 2, 2°~(hydroxynitrosohydrazino) bis—
ethanamine ] AR NO AR S AL 405 7 WF 9T B
7x NO FE4H 7 T o ] DA Rl 4 4 10 28 B 5 i i
AL A M E R, 2 4 L B (Polyphenol
oxidase, PPO) 1 3% M, 3% & 1k 48 1k & Mg ( Catalase,
CAT) , i 5 1k ¥ 5 1k B (Superoxide dismutase,
SOD) FlHT I Il 1 ik 486, 46 W) 1 ( Ascorbate peroxidase,
APX) 45 7t 58 A Bl 255 110 75 k5 A R0 AR A T A
EJEAEH W P. chrysosporium 1, NO 7] DL #5 Ay
ORI GIORE A mh 45 e T Ik e 7% i 28 G T 10 o 2 R
S R0 2R B DR 2D LX) 4R e R R Y

4 NO x5 240 Mo ) w5 @ 4 ] e R
B AL

Ji 1 NO fEH W A4 R gk 5 HE AR
S Re 5 — 71, NO 7E 4 i i = B AR o g1k 4
JZET B X AN I R R Tk e
2 5 MG 26 AN DNA X5 B4, S8 e v ™ .
WFFUIN N> NO 2 B0 Ik B 4% 25 1k 5 kS 20 v 40 i 1)
FET ARE FIHLEL H RS AS R ARG 2, a7 fg 5 DU R L
JITHAR G 55—, NO A 5 H A4 4 My 35 1, & 55 )
A2 B OONO ™, 3X 9 i [ pH 2k 34 AT 1 482 1% 26 B0 1A o
55, NO X4 1 DNA 35 3 5, #3255 7 S0 i 4%
5 AL 38 FE o 85 =, NO Il 1 40 sk 0 0 o 1 4%
Bt EEE A CeO, 52 T 40 il 1) B8 AR
4.1 NO ZEE M I F <5l # I fH ¢ 57 3 1 40 i
AT
4.1.1 BITHUNBEETHEFHEA: FEAN
L7 WA S5 UE B NO 7 LB 41 i P T R4 51k

AL N I AN S AL N 3 . T 325 Colletotrichumcoccodes
LW R Bt O R AR YR NO 23 SE 28 W KR 4
T cGMP 1540 M3 3 B K CF Y ot i
H ) NO BEAC T 73 A48 1 1) cGMP & &, JE#ER T
iR o XA NO/cGMP 3@ ¥ nf 1 8 & (1) 48 18 v
REE 1 1 -
4.1.2 SUHNHMTHEUEESETHRBATH
R AEEE Tl NO SR Y 8 H i S A B AL ]
SN E 3. 7E S. cerevisiae 1, —
SRR Sy R Mg, B3R MR T al N AL N
(GAPDH) & — ™ 5 22 ff) 48 L ¥ 1 (s A Y5 0F ¢
W] GAPDH ) SSIE A Kb > L 1k S. cerevisiae 41
HR T 95 5 0 9 3% P 0% (Reactive oxygen species,
ROS) £ it L TH & b1 A 6™ o Almeida %5 0%, 1E
J& NO 194 A2 # 7 GAPDH [y SIE Al JE AL LA K &
B &R P e ds, AT A T T A T A
2" . 4Rk N U5 DETA/NO Ab B % £F 40 i, it —
AAUEW] T % 5% A NO J JJ T ) GAPDH K42 7 S-lk
Ty 31k o Z B NO f1 GAPDH £ S. cerevisiae & 1=
ffE S e kR AR .
4.2 B & L7 3 I AE 46 52 5 B9 A
4.2.1 HZXMIEA (flavoHb) #n SF 7 £ & Bt
HBKIE RS (GSNOR) : ZEHE R B S. cerevisiae 1, B
#1218 (1 (flavoHb, yhb ! JE R 4 f5%) il GSNO 34 Jst
fiti (GSNOR,, ( sfal HE[R 4 f%) 1T L i 203 NO Al
GSNO 4G &A% 7 MW 2 NO JF Bk HL
oo

flavoHb J& NO % L it 5 Wy, & 8 NO %% 46 i
NO; , £ i 45 & NADPH, FAD Fl O, (15 0L~ &
WLLALR 2 A (K5 5 NO KRS . BT
FWILERL R 7 W5 b 9 i flavoHb 1) B IR 5 ¢
K18 71 i 1 avolth 45 B 1) 5t % 1 % 41
XF NO SRR [A) I 22 5T SIEAiF 5 4k Kt 2
T Ui B 4 T8 L $2 m flavoHb [ 30K K P K W
X NO R g5 T LR 7 R o A A AR Y I A
W J W %P . flavoHb b 78 3 fib 1) E B
Aspergillus~ C. albicans- S. cerevisiae 2 [6] #£ 1] 1F
LU
Neurosporacrassa " # & I T ¥ 3% ML 21 8 1 1) [) 95 A
P W) B 4T AR AE BB o T B
WA NO 5 ol &, O/ 37 40 i Y 0) MY il 46 s ) i
AR KB EH] -
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S-nitrosylated glutathionereductase ( GSNOR) /&
GSNO i J5 i , ‘& fi: 4k GSNO (GSNO 7£ NO Jk T4
) # 4k e GSSG. fE Cryptococcus neoformans 7,
GSNOR 3% [N 1 8 2K A 2L G 3 2E A7 8 1 I
59 7l 1E S. cerevisiae J', GSNOR it K )k e & &
Hoan fuxs T GSNO A5 4 3V A 4k [y 9 88086 3
58 . GSNOR i 2% [|] I £ BE 45 £ 1 5 S A AL 7K
SRR TR E SR B A 3 R AR AL T AF B
95 A ANOS B s K1 1 T iy 3K R 52 Wi 2 Bl 2% Bk
DONEF SR/ A
4.2.2 ImENKTHEHROLKED T — R HAL
(9 2% B A6 BLA R X 40 NO 3of 380 7 S s 4k S 38 T LA
B e g B U A AL I 28 i AR A6 AU (CAT) , i
A B AL B (SOD) ' 3K 14 [ B 5k K P 1R S
cerevisiae 1, 75 Bt H K IS A AL W g 3 <GPX3) 5
GAPDH M HAE, Z 5 LA 1 AL s 0 fR 575 AT
S ) A PR ) AR AE R T — S0 R SO0 1R AT LR
S. cerevisiae W] LUWE — F A K AL T A AL s ) N
A DAL A5 e A A S Ml SR AL ) B AL T A 0L E
A8 S B 1 A% I s

5 HwH NO [IHFFEHT 5 SRR K

1R 3L 3 )RR ) 40 i oh, NO R ROS 5 &2 1
RNS O % 3| T WF 0 BR800 &, B e A7
H A BT L L (1 2E B 2 RN, i HL - B AT
TE 20 P AN 52 42 1 1 3 A B B2 3 K E L I
BRSBTS FE SR B R B T, O T
NO J HAH K43 1 Wk /b 2 48 I 50 o

JUEALE S T NOS 28 L 4 1A b &2 ZT B NO
B IR S BERYE (H L AN g 7 B A 1) — L AR 1
NO & it WEw ™ NO I3 B — H # A 2 0F
FUARIEWY > B3 K 15 4257 flavoHb # % 5€ 2 )=
B ELE A A R L P T R A Y NO Y
Brlf. HErA ik, NO B A ik i 7% v i i 1 A
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LA A0 R DL 2 R 2 R AR 3 NO fF
Iy EVAINEECE: =23 Py VAN AL S B A LRSS
W7t 45 CradpYapl R SpPapl, (HFATH xS §-3X
LN A 0 A S B AR WP B P e pP v k2 e
DN - 4 4 B 1 DL R AT A B R S s i (9 oS-
VA R AL B R AL ) (R TORE 25 48 7R e AT o] K

% NO {55 I - AR IEPI LKL .

S NO TE W L 3 4 Ak ) v i AR T AL 6 15
27 WS JEIA T BRI EE R (HE AE U
Yreb R BIE 5T B AH X % 5 . NO AR — A {5 5 4 1
RES 5 JURZ B A dr T S AR 2 1 iR, X AR R
KA — PR B FLR T NO W] BeAFAE S B A
FANE P22 AE I BT C 42 R W) NO W fE A5 5L B
W5 5 8 5 L@ aerh R EEAEH . H2XT
FLE P NO AR RN BLHE B BIF 5 08 AR A B 3K K 5
ERHIT T AE 2 3 2 (AR ST . 3ok AT IR
WL, 7E M. oryzae 1 NO W[ g 2 5 7 4 B HG
B i o S B & B A B R H B AR AR L
HOL A FFIRAWEIT -

H AR 98 NO 75 30 B b 2y g 10 1] T BOZ b
AMUE R NO, H 77 2B 1) 3% 7 %0 (Reactive nitrogen
species, RNS) x5 BB 40 g A 487" 42 1 ROS K A%
16 E AR IR A6 2% S 8 BRI B RINS O AJF 50 6] 2 1) S5 56
AT BE o A0 B X B AR R S e, TX A ) S
AT B YL BIF ST LB ROS Rl RNS {1 4 HI I, 44
A s g FURI AR AL T g 2 [ I A7 AE B ek X 23
T PRI A o0 7 i B0 B R 3 R s g B 38 AR L 45
T AR AN . Ak, KT H R ROS A RNS
(A5 5 A% T 30 B I AE 7008 5 SR AN BEAT o X T 207
RNS W% i 2 LIS 2 — 8 E . XL 2 R
KWL NO 8 5w A TP i i 1) B il -
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Research progress in nitric oxide biosynthesis,
degradation and function in fungi
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Abstract: Nitric oxide is a highly reactive molecule with dichotomous regulatory roles in numerous physiological and
pathological events. It has been recognized as an intra-and inter—cellular signaling molecule in animals, plants and
microorganisms. Recent research data indicate that fungi are capable of synthesizing nitric oxide. Appropriate amounts of
nitric oxide play important biological roles in fungal cells. However, excessive amounts of nitric oxide will damage cells
and evoke apoptosis. Nitric oxide regulates the synthesis of ¢GMP, an important intracellular secondary messenger
molecule, involved in the control of a variety of signal transduction pathways in fungal cells. Nitric oxide regulates the
cellular development, morphogenesis, sporulation, spore germination, reproduction and apoptosis in fungi. Nitric oxide
affects the physiological function of fungi throughout the life cycle. Although the mechanism of nitric oxide in plants and
animals has been widely studied, there are limited reports about nitric oxide in fungi; and further investigation is needed
to illustrate the nitric oxide synthesis, degradation pathways and the mechanism of signal transduction in the fungal
system.
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