[CGRYEZ

Acta Microbiologica Sinica

2019, 59(5): 965-977
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20180517

Research Article

EHMENERTRESHER phs] HHEEREMEKEZBIEZ
2% B 52 M
BT, KW, 24T, Fue” Fxxr’

VR AR A AR B, AR AR LI S I R s, R R
2 o R EBE AR PR ST T EL A R AR50, JEaD 100101

350002

WE: [ Am ] EE T O WM ERE AR 2, MEEAE KRR EZ, AT RER
A FPPRSE A . AR E T s a0 AT RS MR, T T BT R B E A KA
BB XTSRS IR R T B e o [ D71k ] dad O AT 1 (0 55 i PR 2 1 47 T 908 L )
SE T B A AR AT 0 R R R R T B R TR A, P ] SR 2 SR 0 FUARJE DR A TR, R4 T
ARG N BRI R AL AR, RO IRBE  mBR R X R 7 WRE R M E TR L BT
SOMRBT AR YA o [ 2520 ] SUP A BUBARAR L, BOINER phsl JED GG TRIRR A 20 AR 70 7 B2y
A, EREE, A7 E, mRERRE M ESE R B MRS BE A, (R R AYEK T
B T xh 5 AR RS AR RE 0 B 0, B AR 1 X EOR AR A B T RO R G RE ) [ 458 ]
Ppks1(AFLA_006170)KE A2 B #2570 AR 701~ (0 3 6 U SRR DN, SN0 B Y 702 1 0] SR AR IR U 25
AFIFREE A 7 BT RE ) MR R T B R YL RE T -

K. whE, MERTOR, ERER, PUEIME, RO

HEA AR R AR — R E B IR
R, EREARKET SRR RS EEN
PERIM, fildn, 5% b % (carotenoids) A, 3 1l i
FIHTAA AL A AT DL B 5 S 2 RO 0 DA 1R
B, {8 & asparasone XT T i i % (Uspergillus
Aavus) ARG R EEP; B ZK (melanin) X}
NS0 R Hh B (Aspergillus fumigatus) 5y

EEWH: EEELVIEITI(2016YFD0400105)

AP R S R R E N R i A R L AR
HOCERI TR IR, Il B AT AE X LC3 AHGHY
Tk R IEVE P 4 M8 (spergillus terreus)
PR (0 X aspmelanin 7] DAFEPTEE AR IR S5 F:
R BELDAT - 39825 B i) A7 VR Y 400 P4 2 B T AE
R Z EHL(Pestalotiopsis fici)) 22 41 M7+
A F IR A A BRI ORAP 3 A AR &

“BIEYEE ., Tel/Fax: +86-10-64806170; E-mail: 2%}, liw@im.ac.cn, YEI4AE, wshyyl@sina.com
ris HEY: 2018-11-15; 1B HER: 2019-01-23; MLZHEAR HER: 2019-03-13



966

Penglin Wei et al. | Acta Microbiologica Sinica, 2019, 59(5)

B2 ) S IE0 Ay N A 907 %2 P = N s A £ [ U S
B AL ) P X 2 3K 2 Y R A 0 55 i) L
P AR R B B G HRAR R 5 38 AN B B LB
AEERE L,

s — M EE A TR, ST
R FIAE AR SRR R AR W) R B ) A ) T
R, B AR i A B R (aflatoxin) & FEA
SRS ek & T o i A R Y
PRSI EORTE, R AEA K SR
£ D REAR T A HE i 55 O (aspergillosis) & 9% 2 1Y
1) | N e EE (R L O U YN e
MfE EFLEIRA, mEUE R 5 A2 s
WHARHAR S, B A e 0 B e
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A AR AEY G BB AR E . AL
s d o AR RS BUEE A Hk, I
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HEAT R A o A FoRE A w8 R G
pks1 I ILPTFE LR, HA5E T phsl FEH G
JExri i a R A . FRIER. BlhEER
FREE L BTSN RS IR YR S S

1 AR

1.1 EHRARE SRR

AW P R s i w0 ER 1, Hoh e
A. flavus CA14 PTs VENSZ TR T H AR
B TERR, A. flavus Wild-type FERRAE XTI kK PDA
K335 (BD Difco, United States) ] T bk 1% fL 4t
T ; GMM KSR 4AHE 10.00 g/L, NaNOs
6.00 g/L, KC10.52 g/L, MgSO4-7H,0 0.52 g/L, KH,PO,
1.52 g/L, WA ER% 10 mmol/L, pH 6.5)H THi%
AR o AR EY; YES #5373 (Yeast
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x1. AARFTANEK
Table 1. Fungal strains used in this study

Strain

Description References
A. flavus CA14 PTs Aku70; ApyrG [16]
A. flavus Wild-type Aku70; ApyrG::AfpyrG [17]
TYPL1.1 Aku70; ApyrG; Apksl::AfpyrG This study
TYPL 2.1 Aku70; ApyrG; Aruml::AfpyrG This study

TXX = original transformant.

extract 20 g/L, Sucrose 150 g/L, MgSO,4-7H,0 1 g/L)
AT -#EK U, WKM 5 78 55 (Yeast extract
2 g/L, Peptone 3 g/L, Corn steep solids 5 g/L., Dextrose
2 g/L, Sucrose 30 g/L,NaNO; 2 g/L, K,HPO,4-3H,0
1.0 g/L, MgS0O47H,0 0.5 g/L, KCIl 0.2 g/L,
FeS0,-7H,0 0.1 g/L, pH 5.5 Fr g kszl,
1.2 ERRZEERNEYE SRS

£ NCBI Hdi b 3105 C M B 7 A 7 6
FHBSEE M E P, FIFH NCBI H1/ BLASTp
TELR A XT e i 1) . ph B (Aspergillus niger)7l
TERG AL albA (ANI_1_726084)% 1 ¢
G oA, Bk M A o R L R G
, JFif T antiSMASH ZELARM 43 Hr 2 T AR AHZ
FH e R R E RN, g NCBI EA A
T 7 0 5K G R R 8 AE R AL MEGA 6
BAr b ClustalW ) 28 4b 3L 2E (A 7 41, I A
Maximum likelihood tree J5 A4 St dEAL A, 18 143
Hr 100 4~ & 1145 Bootstrap 37 78 .

1.3 BinZEFEGR E R

AR AR AT 1) 2 ot A BOE 40 A - B 3R S U
IF SBT3 14, LLei il 22 5L 41 DNA g A i
17 PCRY 3 , 9 34w B 3 R i [R5 1 B, DA pyrG
FEPME AR R IC L, 4t Double-Joint PCR
T H AR SE A Rl IR AL A B R A SR A
1 PEG A S AL 3115 B ih a5 s e A 712, JF
Wid 235 [P T PCR %58, PRAFIEHAY B bRt
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R Htk . PCR 1%k Bio-Rad ZAwAY T100™
Thermal cycler, JJt M A TransStart FastPfu DNA

R4 M (Transgene Biotech, &), AWEFR Fr 5]

YIFES L3 2.

x2. AWMRPARSY

Table 2. PCR primer sets used in this study
Name Oligonucleotide sequence (5'—3") Uses
KOpksl 5f F GCATCGCTATGAAACTCG pks1 deletion and probe
KOpksl 5f R GGGTGAAGAGCATTGTTTGAGGCCCTATCGTTCATATGGC
KOpksl_3f F GCATCAGTGCCTCCTCTCAGACGGTCAAGAAAGTGCCAGTC
KOpksl_3f R TTGCCGTTGCTCCGATGT
pksl 5F F AGACGGCTCGGGAAGATA
pksl 3F_R GGCATACTGCGTGGAAAA
KOruml 5f F CGGGGTTCAAATTACTGC ruml deletion and probe
KOruml_5f R GGGTGAAGAGCATTGTTTGAGGCATTGGCGCTTCATGGGTT
KOruml 3f F GCATCAGTGCCTCCTCTCAGACCGATCTGATCGTGAGCGGAAG
KOruml _3f R CAGATGGACCTGTGAAGATGC
ruml SF_F GCGTGCGGCATATCTCATTG
ruml 3F R CTCGTCACATCTCACCGTTTG
pyrG_F GCCTCAAACAATGCTCTTCACCC gene deletion
pyrG_R GTCTGAGAGGAGGCACTGATGC
pksl RT F GGTTACCACTGTGGCATCTC pksl mutant screen
pksl RT R CATGATCCACGGTCTTTTTG
ruml RT F CAACTGGAGCCATTGACCTG ruml mutant screen
ruml RT_R GCCAATCGCAGATAGGACAG
aflO/qRT-F GTCTTTGCCAACTCGGATGC RT-PCR for AFB1 biosynthesis
aflO/qRT-R ACATGGTTAGGTCACTGCCG cluster
aflS/qRT-F CCAGACTCGGCCTTAGCTTC
afIS/qRT-R CGTGGAGGATACGCTCACTC
afIR/qRT-F CTCAAGGTGCTGGCATGGTA
aflR/qQRT-R GGCTGGTCTTCCTCATCCAC
afID/qRT-F TCCTTGGTCGCCCATATCAG
afID/qQRT-R CCAACATGCACGACTATGCG
afIC/qRT-F ACGACGCTTACCATGGAGTG
afIC/qRT-R GTACTCAGACACAGACCGGC
6120/qRT-F TTATCGGTTCCAGCTCGGC RT-PCR for conidial pigment
6120/qRT-R AATACGATGCCAGTAGCGCA biosynthesis cluster
6150/qRT-F AAGAGAAGTGCTGTCGGTGG
6150/qRT-R GCGTACTCGTCCAGATACTCC
6160/qRT-F ATGCAAACCCGCTTACAGGA
6160/qRT-R GCGCTCATCCTTTAGCTTGC
6170/qRT-F GCCTTTGAACCGCCAACAG
6170/qRT-R CGCACTTATGTGAGGATGCAG
6180/qRT-F AGGTGGAACCTTTGAGTCGT
6180/qRT-R GTACATTGTCCTGGAGCCGA
6230/qRT-F GTGGGAGTGGAAGTACCGTG
6230/qRT-R CAATGAGATATGCCGCACGC
6240/qRT-F CGCCAATCGCAGATAGGACA
6240/qRT-R GGGAAATCACGGAAGCGAGA
actin-F ACGGTGTCGTCACAAACTGG
actin-R CGGTTGGACTTAGGGTTGATAG

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

AR SCHR AR AL 1 22 B 7 7 % 58 AR bk o3 A= 4
PR TR VR AR K TR TR AR Y B B e 5 v
FARKEFHRIELT T, ZEA 20 mL
GMM R F 3L 1 A2 0 90 mm 15 55 ML rp ok phi 35 b
1 pL ¥REFH 10° conidia/mL ()85 & 40 A fio 1A
TR, TE 29 °C JRIEEESE 7 d J5 430 i 432 At 5
PR AR, A 20 mL WKM K373
AU E AL 90 mm AR FE LA e 5 5 F0 1 pl ¥R A
10° conidia/mL [ #¢ & 4 FEIF, 37 °C
MEREFE 7 d R, F 75% BRI 3 1 L B
Iy HAET, SRIGTE Asana TS TSR AZ ST,
PRI EL 3K,
1.5 RNA #£HMEE RT-PCR

W ¥ A G IR Rk N 58 AR bk 43 ) 4 B 7
GMM F1 YES [l {435 57 B (35 57 Bl 2R 1 i3 e g AT
FUWERFI) | 25 °C §3% 7 d, JH TranZol™ iz
| £ (Transgen Biotech, China) & B 22 /& &
RNA, F|H Fast Quant RT ijfl| £ (Tiangen Biotech,
China)iff 17 i 53k 15 5155 ¢cDNA, FIH CFX96
SEHF R 8 (Bio-Rad)i#f 4T qRT-PCR 737 o FAAERAE
28 KAPA SYBR FAST gPCR it & i B 5
5, RBEZEHN 95 °C 3 min; 95°C 3's, 60 °C 20 s,
72°C 20, 40 MG ; SR 65 °CTEFF 55, FFR
£§ 95 °C LIt E g & ith 4k . B4~ cDNA #ih—X
3 RiEAT, RS BIEAG IR, I 274 ik
AT FBEACEY, SRR 25 bR AL A Actin
% 5L K (GenBank No.: AFLA_055230)H)3i57K
Vo BTG IITER 2 0.

1.6 PURSML IR RE 1T E

WM B TR ARTE PDA 55736 I 37 °C #5584 d
5, MM 0.1% Tween-80 7K W W 43 2E 1L
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T, B 40 pL ¥RJE N 2.5%10° conidia/mL ) T &
WHEFIFE A PDA B53R3E0) 90 mm 5= 1L L, 3F
BEEEFRIAr B2 R T 0. 20, 50, 100 J/m? (5] &
LHME(UV)T, RIGTE 37 °C K55F 24 h, Wil
WER LTl &P, BT A LR L 3 B kT,
KBS B AAE X RR . UV Jeh UV S8BEHL
(UVP-CL1000 Ultraviolet Crosslinker)$fit , 641
WKy 254 nm, HESTEFE R UV FlERoE . i
A4 GraphPad Prism 7.0 #2 4§ Two-Way ANOVA
L AT P<0.001 R Hr 5 .
1.7 EHMBEZTRSN

F FH 78 )2 (435 15 (thin-layer chromatography,
TLC)#f & T Pk 1% 1t % 5 & (aflatoxin B, AFB)HY
PR S A SR B IR I R AR T4
SRIGTFE TLC WZZEHrir FAWE - &5 -9,
VIV RGN R R IF RIS iy AFB, #5174
Mrisse, [l Al AFBy ARifEmVE XTI, AFB, 78
365 nm [EEAMTE T PR H I O R B
1.8 FrFEYLE

DAAEA: KB4y S g bRk A 7 o th 725
SR AR YIS, FLARRRAE S IOk T B
FAEAE TN KT IR 2E 1 AN IR AT A - L 25
PRI, RN 0.05% I AR R
KB 3 min — JCRZKIEL 30 s — T0% LK S s —
TCRIKGER 30 s FFIHTEER T, SRJ5 45 40 i
Tl 743 513 A 40 mL 0.1% Tween-80 43 AF #1 15
W (10° conidia/mL), ¥ AN 44 il F 19
40 mL 0.1% Tween-80 JCRKIER R R75 H
XFBR, ZEFEIK LA 50 r/min $#£3) 30 min, SRE¥#
AR E AP F 435 EF 90 mm BRI,
ANKEFR ARG 10 6 B KB 10 JRAEAE , BAHbE
3AEAT, 1E29 °C BREAMNINE 7 do FTAE:
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FRMASA 1 R RIS IR0 G B2 =) DL O s i
U AR R IC B KN, feJe B Fh IS HE 1 50 mL
BLLEY, A 10 mL 0.1% Tween-80 JC R /K iR i
3 min PEEFN R0 AR AL, B 100 pL 464
T VB R I A I R R i B 4 i A
10 mL EfifeBumithsag s, W2 Okt
T8 350, PRSI ER 3 1K,

2 ERFQH

21 EHMESAATERSRERNEYFERE
G

LI 5 T 6 % A R R IE N alb A
(ANI_1_726084)% [1/# 51 4 REHE 2 H I E 4.

AFLA_00

Aspergillus
favus

A009010200
y " 0540 0541 0542 053 0544
spergillus
gt {HI) x3

ANI 1

Aspergillus

pksl 6180 61906200 6210 6220 6230 6240

flavus NRRL3357 3% K 41 )7 £ 4 (GenBank
No.: AATH00000000.2), FRFHEE (9541 F
tE YA WKL pksl (AFLA_006170), #RJ5
FIF antiSMASH 7££& 5 b7 B0 5 i 5 phs1 3
T ESL N % . S5 SR iR, xR E & NAD
4 (AFLA _006120). NADH £ % iR i
(AFLA _006130) . # 2 4K #i 1 5 5 6
(AFLA_006150), #iK) HDAl & & W3
(AFLA 006160), PKS J:[H(AFLA 006170,

pksI). SMIIERBEREF(AFLA_006220). RIERMNZ
i (AFLA_006230)F1%% 5% K+ (AFLA_006240,

ruml)gs 14>, PhRe 2 NEALEF(AFLA_ 006180 1l
AFLA_006190) (& 1), I%FER R 10 FEH 5K
Hh 55 (Aspergillus oryzae) (0,28 A Al Ik A 7 5k

AN~ f I I 777

0545 0546 0549 0550 0551 0552
dard

726084

728084 1506084 1508084 734084
&R — /77777

niger
AFUA 2Gl1
y ” 7640 7630 7620 7610 7600 75807560 7550 7540 7530 7520 7510 7500 7490 7480
spergillus 4
Sumigatus & ’_ - .‘ .@ﬁ . -.- «
ANIA 0
8202 8203 8204 8205 8206 8207 8208 8209 8210 8211
Aspergillus
nidulans
PFICI 0
Pestal 7098 7099 QQO 7101 7102 /:]03 7104
estalotiopsis @ d> — A m
1 kb
NAD(+) NADH g‘} Flavin-containing HDAT complex @Deaminase
synthetase pyrophosphatase monooxygenase subunit

Polyketide ”, Conidial pigment
synthetase biosynthesis oxidase

@ Exopolyphosphatase

PHD transcription:> Others
factor

1. HHESEBTEREMER pksl 2 EFZRYERE X

Figure 1.

Homologue alignment of pks! cluster in A. flavus.
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DR BE AR ST, P phs 1 Wi SR A1 4038 1A
5 A. niger (ANI 1 726084, albA). A. nidulans
(AN8209, wA)HI A. fumigatus (AFUA_2G17600,
alb]) W SR8 R A )6 W A IR S 7E 73% A
o, m AR EB IR P. fici REREYENK
R (PFICI 07101, PfmaE)BFHITEI N 44%
(£ 3)o ¥ pks! HE SO HMEFESAEMTFEORE

JHE LR 1) 2 ) £ 11 PP 9 idE AT R ek | A 20 A
ZER o, MR ERE TR ks, H
A. flavus 5 A. oryzae WP E L, 5CHB
Altermaria alternate (Alm). Magnaporthe oryzae
(MGG _07219) %% P. fici S0 & piHE I & 5
(51 2). ERERRN S a0 BT B RE K
AR T RO KA 1-DHN 581

*3. HEHESERTERSEHNERZRSARERER XS
Table 3. Gene prediction through deep bioinformatic analysis of the pksi cluster in different fungi
Protein of Coverage/identity to gene of strains/%
Aspergillus spereill y s ni Aspergillus Aspergillus  Pestalotiopsis Putative function
flavus pergillus oryzae Aspergillus niger fumigatus nidulans  fici
AFLA_006120 A0090102000540 ANI_1_710084 - ANB8203 - Glutamine-dependent
(100/93) (100/89) (100/83) NAD(+) synthetase
AFLA 006130 AO090102000541 ANI 1 1498084 — ANS204 - NADH pyrophosphatase
(100/99) (100/79) (100/79)
AFLA_006150 A0090102000543 ANI_1_1502084 — ANB8206 - Flavin-containing
(95/90) (95/59) (95/56) monooxygenase
AFLA 006160 A0O090102000544 ANI 1 724084 — ANS208 - HDA1 complex subunit
(100/99) (98/68) (99/61)
AFLA_006170 A0090102000545 ANI_1_726084 AFUA_2G17600 AN8209 PFICI_07101 Polyketide synthetase PksP
(pksI) (100/99) (100/75) (100/73) (100/73) (99/44)
AFLA 006180 A0O090102000546 — AFUA 2G17530 - PFICI 07103 Conidial pigment biosynthesis
(99/99) (99/48) (11/80) oxidase Arb2/brown2
AFLA_006220 A0090102000550 ANI_1_1506084 — - - Exopolyphosphatase
(100/100) (98/53)
AFLA 006230 A0090102000551 ANI 1 1508084 — - - 1-aminocyclopropane-1-carbo
(100/99) (88/57) xylate deaminase
AFLA 006240 A0O090102000552 ANI 1 734084 AFUA 2G17640 ANS8211 PFICI_07104 PHD transcription factor
(ruml) (100/99) (100/87) (9/26) (99/79) (11/43)
100 \BAE61567.1, Aspergillus oryzae
22| EED47975.1, PKS1, Aspergillus flavus
I005 ANS8209, wA, Aspergil/us‘ nidu/qns
100 XP001393884.2, AlbA, Aspergillus niger

—_
0.20

2.

Figure 2.

actamicro@im.ac.cn

ACJ13035.1, A1bl, Aspergillus fumigatus
100 ——ADHO01664.1, PKS4, Talaromyces marneffei
ESU07748.1, PKS12, Fusarium graminearum

100 EGR44538.1, PKS4, Trichoderma reesei
100 EXU95796.1, Metarhizium robertsii
100 —BAD?22832.1, PKS1, Bipolaris oryzae

L —AEH76763.1, Alm, Alternaria alternata
AANS59953.1, PKS1, Glarea lozoyensis

100 ETS82099.1, PfmE, Pestalotiopsis fici
100 BAA18956.1, PKS1, Colletotrichum lagenaria
43 EAA31350.3, Per-1, Neurospora crassa
65 EHAS5627.1, Magnaporthe oryzae
AREIEEH PKS1 FIREEBHRGZHN KRS

Phylogenetic analysis of PKS1 homologous protein from different fungi.
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22 EMBESERTERESBERE@HRKEE
PRI FIEE
VGRS R, ElhE AR TaRE
I pksI (AFLA_006170)A] 3258 EHE 7 6651 bp,
ML R 2141 D2IERR . A HoR &
J A AR AL D5 A T phs ] BRI TBR(E] 3-A),
PEBEEAL T RYFE R 4] DNA, @it PCR (15 58010
FRPERE Ak (K] 3-B). SR HATAH R B 7 vk 3R AR s A
F Rum1 JERIER A BRI
2.3 pksl REMBSERTFARGBEMNCHEER
RRUE pks1 FERE R R w0 EH AR
B R CEESEA o WT FI Apks] BFE#ES] GMM
Befedk EF 29°C K53 7d. 45BN Apks] RAY
W AE KRS A6, B ERrRaaae
R (B 4-A). G5RFRW], phs] 2885110
FOREGMA I . AR BRI 450 T I

(A) Deletion

cassette

WT

\ P1 (F/R)
Mutant i 3]
— l
P2 (F/R) P3 (F/R)

(B) WT T1 T2 13

bp M12 3 123123123

7300 1329 bp
1000 > bp

500 700 bp

Bl 3. HEHE pksl RAVRHIMLE
Figure 3. Generation of pks/ deletion mutant in A.
flavus. A: Schematic illustration for pks/ disruption; B:
Verification of Apks! mutants by diagnostic PCR. The
two specific bands were detected in Apks/ mutants

(T1-T3) but not in WT.

(A)

WT  Apks!

©) ~

215

3 -
o 2 1.0
3 =205

s

E VTN

@) \P

B 4. FERERM Apks] REMKEZERKRSERT
e

Figure 4. Morphology, sporulation and growth of WT
and Apks! mutant. A: Phenotypes of WT and Apks]
strains; B: Colony diameter of WT and Apks/ strains;
C: Conidia production of WT and Apks/ strains.

EWEERBERMSFHRF T E, SRR,
Apks1 ZR7FRRYS WT it HETERRAH L B0 B35 122
(K 4-B, C), FM phsl FEDH (RS A S0 7%
ARG AL
2.4 pksl BERARS5EZAIER

I R R: phes 1 BE R 275 %0 2 1 25 R AZ P B
FREESCR, ¥ WT Hl Apks] BMEIES] WKM $557
FEF 29 °C MR 7 dJE, H 75% IR R SRV
R 22 M, WEHEERARN, 1T
B 45N, Apks] HEARAT WT X BEE
PRARIE , 7 A (8 5-A), T H P& R
WZEH WA B ENZES & 5-B). AL, pksi
B By e R AN S 5 W B A BT A
25 HHMBSERTFARZMXEIL B

FIFIARIREIR) UV 5l B A IE B A
SRR, EARM T UV BERREOLT O J/m?),
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(A)

(B)

10? sclerotium

257

207

151

101

05F

Apks1

WT

5. phsl ERGRKN E M BEA AR

Figure 5.

strains; B: Sclerotia production of WT and Apks! strains.

WT X HRTERRFT Apks] 7B TRAK 73 HE L ¥ A BT &
R, 2 UV RERHRETE 20 A1 50 J/m? i},
5 WT XREEMARLL, Apks] BEIRRETE &2 251
fit; K uv L F) 100 J/m® B, Apks] BRI
FHARFL2R T (A 6). HILERM, pksl BIHE™
SO TN EE oA A S A MR S BE ) -
2.6 HRETF Ruml BEEMENERTFARNE
Y& BIE R AR T
R EE AR R S T Rum L 7556 oA 4
TOREMAREER, I qRT-PCR 73 7 WT

[EIE=N

He B

ab Bl

He B

100
m WT
20 | - C— Apksl

§ sk

2 1

g 60t

=}

8=

= sk

2 40}

£

Q

© 20}

sk
0 . . M|
0 20 50 100
UV/(J/m?)

6. Apksl RETFEMEMBAME D LB FITEIE
i} 52 1%
Figure 6. Apksl mutant affects the sensitivity of

spores to UV in 4. flavus. ***P<0.01.
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Effect of pks! disruption on sclerotia production in 4. flavus. A: Colony morphology of WT and Apksi

F1 Aruml (TYPL2.1) R EAL R A LR e
FE R %% P A 5L [ (AFLA_006120 . AFLA 006150
AFLA 006160, pksI. AFLA 006180 Fl AFLA_006230)
(e SR I FRIBTEDL . R, M ERTE
FAEYIE R EHIE N phs] BIFRIKLE ruml IS
R T IEGHEE 7), B ruml $RTEE
PRI A A7 8 5 5 R A S MR T B B
Ak, BT Ruml HAE 28 &R 0 7
CRAEYE B SRR 1

2.5¢ mm WT

_ —3 Aruml
i>j 2.0t

f=]

.S

2 1.5

2

a,

5

o 1.0r

2

=

g 05¢

6120 6150 6160 pksi 6180 6230 ruml
Genes

7. #FEETF Ruml REAWNEHBERGHERE
FIKFRIFZ MR

Figure 7. Effect of ruml deletion on transcriptional
levels of conidial pigment biosynthesis genes in A.

flavus.
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2.7 pksl MEHMBEER B WAEY SR REHE
Al

NARTE phs 1 8IS B B2 5E R B A& Y
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Figure 9.

Effect of pksl deletion on infectivity and aflatoxin production on the maize and peanut seeds. A:

Infectivity on peanut and maize seeds by WT and Apks! strains; B: Quantification of conidia from the infected
peanut and maize seeds; C: AFB1 production in infected maize seeds by TLC assay; D: AFB1 production in

infected peanut seeds by TLC analysis. **P<0.01.
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Identification of conidial pigment synthetic gene pksl and its
effect on development and pathogenicity in Aspergillus flavus

Penglin Wei'?, Peng Zhang®, Wei Li*", Shihua Wang'", Wen-Bing Yin

' Fujian Key Laboratory of Pathogenic Fungi and Mycotoxins, School of Life Sciences, Fujian Agriculture and Forestry University, Fuzhou
350002, Fujian Province, China
? State Key Laboratory of Mycology, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China

Abstract: [Objective] The fungal conidial pigments are essential components for the formation of the fungal cell
wall. The pigments play very important roles in fungal growth and resistance to various environmental stress
responses. Here, the biosynthetic gene of conidial pigment was identified and characterized in Aspergillus flavus.
[Methods] By the homologous search of the known pigment biosynthetic gene protein, the key gene involved in the
pigment production was identified in A. flavus. The target gene was disrupted using homologous recombination
strategy, and the effects of the gene deletion on fungal phenotype, sporulation, sclerotia formation, aflatoxin
production, anti-ultraviolet irradiation and invasiveness were investigated. [Results] Compared with the wild-type
strain, the Apksl mutant lost the conidial color instead of producing the white conidia. No obvious difference was
detected in the growth rate, spore yield, formation of stress-resistant structure sclerotia and production of aflatoxin
B, between WT and Apks! mutant strains. However, the deletion of pks/ resulted in a decrease in resistance to UV
radiation and the ability to infect corn and peanut seeds. [Conclusion] The pks/ (AFLA 006170) is a key gene for
conidia pigment production in A. flavus. The conidial pigment biosynthetic pathway is related to fungal resistance
against UV radiation and the infection to cereal crops.

Keywords: Aspergillus flavus, conidial pigment, morphological type, UV resistance, infectivity
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