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mERYRRA REF

CABFRALE B RKFRE, KR 734000;
‘HARTEARFETRANEELE T, KA 734000)

PO o B K8 B A ) A N R TP E R EXR B R E M TR
f4) U5 BE 38 Bl & 5~ 35°C , i ‘B VR BE Y & 20~30°C , 53l 1R B 2 25~ 28C 5 Bl A XHE A
100% ;8 & pH W E N 4~11,8E 8 % pH R 7~8; W6 BB X 1 F il & B i 1% A 2 57tk 7 i ik
P Z R BRI, BOE IR A M AR R, SO A BFENFRRE . RILe R, AR B EAR
FRBMERFHAAEMEEN. 2R ERSEFEROBRRE T — B KE.
FBA ORI GG 06 A W 2 5 T P E R

EARE BB RN ERWEHE Puccinia sorghi Schw 518K, 0 T2t A& EXKF
X B Ah 1896 4F 1 YRR , P [ 2 1937—1939 AE W5 . E S =S 7E PR VG . BTN L TE RS
Ho B AR IE TR . B 20 42 90 AEAR, AR 4 E & A ALK 13.4 5 hm®, Bl AL RR B
EAMEBN 2 000 hm*, INFRE BLTHKTAT 0 H R —BIE 90% LA L, KB4 & Fom Rk
100% » — M B 5 BB 10% ~20% . B B9 A R R P42 7=, ™ 8 5 0 K 5 1 7 R0 3R i
WS (B JRTSEAE SR, i TR R R O AR B SR R R AR S R A b H A A
ERMB A EEBEKERGIF RS, KEEREAAEGILHEE, X ESRIBEFGRESG LR
A TP ERERBROREERRNER, HAEEBRBRE, yHf ERHEERE. #
A, H A4 2009—2012 4F oKk %58 55 % MR ™ & A L bk R ik 81.6% . 2009 4E LUK,
Sk T M X T K e S8 R F R bR A 97. 4% N HRTRI R E R EERFES . W
I, T R PR B A R EOR B R U R R B AR et BN IR B R K
BRAEPIR RIS H K.

1 #MRS5AR*
1.1 HAE%

FEKWEE Puccinia sorghi , WH A 7K T H M X T K 6l Fp B b B R B 3l , e B
RS EER TR T 2B MEEREGEM FHEARFRR 1X10°" MAFEFBRESH.

&I H HMA R LB AT H (GNCX-2013-10),

"EIREE R (1983— ), B i, FENFREYEE IR,
F—EH - HFEW (1964— ), B HE ., FENBHY R F L W57 iA P E-mail . zyymlei@163. com.
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1.2 EBRFEMERFHERRE

1.2.1 BEXMBFHERZAZMD

W B PR 1 mL SR M3k A & L% 5°C .10°C \15C ,20°C .25°C .28'C .30C .35C .
40C it 9 NMREEALE, B EBER 3 WK, AR FR M E RS R P55, % B W
%, R A 4L #1/R (Neubauer) Ifi 3K 80tk 0 & B AL F 8 & %, R A DPS12.5 iR B & 4
Duncan’s #7 & & 2 W 56 3 3617 2 7 B3 4047,

1.2.2 REMNBFHEZNEE

A7 A i oK B H AT B ERERIE A b BT A AR RN B TR L A
SR EREE 70% .80%.90%.95%.98% .100% it 6 Mt H, B EERE 3 K, HA
5CHHRMA PR 24 hFWERFHAR Sitat5 1.2.1 P HFEHFBICFRD.

1.2.3 pHXAFHEHNEM

pH % 3.0.4.0.,5.0.6.0.7.0.,8.0,9.0,10.0,11.0 33t 9 446 B (FH 0.1%HCI #1 NaOH
WA .

1.2.4 XBEWRFHEEZHEMN

W24 h/d &M 12 h/d 6B +12 h/d BEERE L mE 24 h/d 22 3 FhabH.

1.2.5 mIBEXNBFHENEE

DL 1% B U8 I A o B, o A IR A 2 0 R OB LB TR e 3L 7 R R IR AL
AN C 8 A3 KXt B (CKD .

1.2.6 HEXMBFHEZATME

1% RABEHREFAER . MRS BEH . SAF . EOF. . HER. MRE . J L&
7 FETRAL TR, IR N ¥4 1 K% B (CKD) .,

2 EREHW

2.1 BEENERFHAENER

BEMERFHAEZHAMESRERN(ER D, ERFES~JBCHBENBEHL, £5
HEE, ETHRANBER20~30C , &EH RIBE R 256~28C ,KF 5CHE T 35CH#H %
RIGHFEL AR TRFIHA., RUZXEERTHABEIRE RN 25~28C,

1 BRENERAFHENKE %
RE/C 1d 2d 3d 4d 5d 6d BENK

5 3.2 4,1 5.7 7.4 8.3 8.5 e
10 4.3 5.4 8.3 10.4 10.9 11.6 d
15 6.7 9.3 10.6 12.1 13.2 14.9 ¢
20 10.9 14.2 17.5 19.3 20.5 21.6 b
25 19.6 20.4 22.7 24.9 26.7 27.9 a
30 15.9 16.3 17.4 17.6 17.8 17.4 b
35 4.2 5.3 6.1 6.7 7.1 7.3 e

40 1.6 1.7 1.% ) 1.6 1.6 f




EMREFHRER 3

2.2 EENERFHLNEID

Y BE X # F B R e e A5 SRR 1), ZEAI XY BE 80% LA b, YR N, H AT

HERZH LF . EZRERE, HINBEN 100%HHEERER KT 80% XM FAREH K.
RV EBRERFIHALERMAE.

20} a

15 1 b

WRE/%

10 - c c
5

bevg
7 MR || S

720 8 9 95 98 100
HXHEE / %

BH1 #YMEEMERFHEZNERE

2.3 AKRNEERFHEANEI

RREREN, 2 . 28 LR IMBAHMAE24 hGREATFHAELERARE,
HAERDHHN18.1%.17.6%.17.5% . HHLEMER FHEBEALW.

2.4 pHXNERFHANEI

pH X & 7185 & R f I g 45 R R W (B 2),pH K 3 B EfFARES &, 7€ pH 4~11
WEHNHAHE. pH R 4AMITHRE &, pH B 7~8 B8 K F .15 28.1%~29.4% . pH
410 B8R & 8 AR, pH b 11 BF 5 R 3AUA 1.4% , AR F E A7 & . 150 BA 1 AR 5 I
WA AR FEAFI R, £WEHRFH LW EE pH B 7~8,

35 -

30 - 2 a
2 25 - 1
% B b
& 15 A c
54h g h
0 I_] Ll T Inlnlj
45 678910 1 12
pH

2 pHMERFHEZMKW

2.5 BWRNERIHXNEN

5 45 R Bon (B 3D, AT 78 Bl i U5 %0008 R0 AW FLWE 22 28 B L T 0 S5 T R
R AR KM R P AR R RETRATHAE, HREZFR. 25 1E

F.OEARE B ENBRTHARSGF.ZAXEEFEZR. FREVUREAN TEMAT
B
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2.6 ARNERFHLZNEN

MEERER(E O ERFAERABERTHRAGFAEVNRER, ERMRE. A% MR
BARBPHRBREER TR, 18.2% ~18.9% , Wi X — KR R IEA F T E A 7
k. UBiER JRE HER BRERM S N A IRET, 1 F & B T A B, i X — KR E
BAMTRMFHE.
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c

gini ,H,ﬁ,ﬁ,

1. 2 -8 4
B

LIRE 2.#Mek 3. Afb#k 4.9 S.HEAR 6 MEAM 7.WKRH
B4 RENERFHEZNOEME

7 . ck

3 Zi5itie

ARRHFREY ETFTHRMWEER 20~30C Bl RIRE R 26~28C ., X—4i5
BREF"RELTEERGRIATHAEHRER 20~25CHE - EXR, SREH
HFUMEHER M ERBEEAFHAEHRER 20~28CHAEER. M EXREHR
HAEFi A ERENEREEEFEEER, AR T EREES ER T EFHELEDF
FR¥E T IAFAEZE S . 450 D) A AW B0 , 10 74 G JRR 5l B e AR TR R A e Bl BT S KR A
8 A F A, B RIRTE 30°C 2247 , 2 W Tl W4 S JBR & K % 38 55 7 if =5 I BE 1 R , th T I
ER ERSITHEEFHZIAGELER X~ AT SREFELEEMMA R, EAFT
R — 25 ST V4 E R Kl B R A B L R AT A .

AR FREE R B s, A XTI BETE 80% LA F E K@ 85 il E Al 7 A REHE A&, MRS
LSRG AR BEAE 90% AT RREBI R  IEB R IR EE VL L AFTEZE S . ST A X AT A
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i AR 5, 75 B 7Y S JBR 36 OK 85 B A R E (3 R AR R BT

M RUE SR B AT R R K8 5 5 RE B 4 M A A 2 AR IR, X — L A5 R
ABERERHME™ . IR X — 0 5 2 (6] 38 2 o e 3 , — R Bk R 3 ELE, JL b
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Multi “Omics” of the Fusarium species complex
highlights differences in response to temperature

Yixue Bao'?, Ziting Yao" *, Changmian Ji’, Muqing Zhang'*"

('State Lab of Conservation and Utilization of Sub-tropical Agric-Biological Resources ,
Nanning 530004 , China ;°Guangxi Key Lab of Sugarcane Biology s Guangxi University ,
Nanning 530004 , China;’Biomarker Technologies Co. Ltd, Beijing 101300, China)

Abstract: Fusarium species complex are among the most important phytopathogenic
and toxigenic fungi. Only six whole genomes of Fusarium species complex have been
sequenced and annotated worldwide. To understand the molecular pathogenicity in the
genus Fusarium caused sugarcane pokkah boeng, two whole Fusarium genomes of
F. verticillioides CNO1 and F. proliferatum YN41 were sequenced and annotated by
PacBio coupled with Illumina HiSeq. FV CNOI1 is a dominant pathogen in summer or in
the warmer area, while FP YN41 occurs in winter or in the cooler area. The assembly
processes resulted in 13 scaffolds for F. verticillioides (44.59M., N50 of 4.3M) and 13
scaffolds for F. proliferatum (44.05M, N50 of 4.4M). A total of 14 670(F. verticillioides)
and 14 796 (F. proliferatum) genes were annotated by a combination of prediction tools
and manual validation, respectively. Multi-omics approaches including genome, ChIP-seq.
transcriptome, proteome and HPLC-FTMS-based metabolome, were used to identify the
potential secondary metabolite biosynthetic gene clusters and to examine their regulation in
response to low temperature. The results indicated that expression of most but not all gene
clusters were correlated with proteome and ChIP-seq data. Comparative genomics showed
that only a small number of gene clusters in F. verticillioides CNO1 and F. proliferatum
YN41 were conserved among these species, thus providing new insights into the divergence
of secondary metabolism in the genus Fusarium . Multi-omics results showed that F.
proliferatum kept active energy metabolism for growing at low temperatures, including the

carbohydrate, lipid and amino-acid metabolism. F. proliferatum also up-regulated the
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virulence related DEGs and DEPs such as ALDH, ALDHZ2, malZ and PSCDH at low
temperature. It is important to reveal why sugarcane pokkah boeng disease are occurring in

winter now.

Keywords: Fusarium species; response to temperature; multi-omics; pokkah boeng

disease



