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“WEE KA RS TR SR, 0 570228; Y KA GRS 5%, W0 570228

WE JRHIRIEE (Colletotrichum gloeosporioides) 2 51 & = R (Mangifera indica) s H 7 ) 3 B5 IR k. = N -FAREE R IR
TRRIE T A= A B R AR A oy AR T IS DU 5 R AR, (H TR 2L AE N USR5 2448 /M 377 A KA AR T o IR R I 1
LB AL 193 175 3 7 P00 P A% o R R B S B A W08 B 1 A DO o T SR 2L 0 7 (RNA-seq) B AR I 1 % SR e 76 2R YL 1
22 AE HURRAR 155 AL B S 218 B PR 5AN B[] 5t (19 255 R SR80 4K, % 22 7 R IA BE R AT GO B S MKEGGAR Ul 6 & 42 40 1T, FFxd
T 22 M0 S 0 2 DR B S R R B AT 00T . T T FEODER A G5 A B R, MR T OISR MR ML, 4
KRB, BTN ZE R RIEEF S 5 R R R IE W 2R, 73 B1240 SR, F4%EMAEREEE, 7l
BB AR B M8 R A ORI i A IR . S5 ThREIRE IR th 12> B2 B 22 4005 1 A% O i DR . T 5
S5 R 5 BRI R IR A R IH B 7= AR SO AL BT 7 B2 € T B

XEIF R, RARIER, B, RNA-seq, siaRA
EMG, SRR, B, RER, KIERL, EZI, BERE, RIEGE (2020). ¢RI BN B L2 HURAR 07 A4 T T

BT H5 AL FEY)%R 55, 551-563.

T3 (Mangifera indica) J& M BHESY, & Al
AT B X 2 PR IR 44 SRR, B RCOK IR E”
(Jahurul et al., 2015), {H= SRAEA K I FE Ak 5 KR
LB F (WORTE TG« ) (SLIRIBE, 2011) AT
GIRRRSE R, ZakR, BN AMEE TR ER G kb
B R AR A S A A A AR 3T T ST (Perumal et
al., 2017). 45 H 1% (1995) FH /K M g s S A A5 45 & 4 3%
M IR BB VR VR AL B R G AR T R n] A 0 e 2
FALBE(PPO). KA = HR Mg (PAL) A2 JLT Ji i (CHT)
M5 71, ERTERIRF . hE R, g
Jit FH ¥ 6 200 TR AL 5 7 BRI T R DA AT BB AT e I
(R0 e, B InE 4% 1l K A2 K% & %€ (Shao et al.,
2019).

Ji 18 7% JH B (Colletotrichum  gloeosporioides) &
1 R SRR ) B SR, % R e — PR
W, HEFEVEETT, B RR GRS 2 AN AL, T

S T AL 7 B R, 8 R OK (Reyes-Perez
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etal., 2019). il i Jo 1k S ™ A 73 A R R A i
W EZEEH T AR, “REFEW - i
W AN R (Adams et al., 1988), 11 B it
TRILMFE T MR AU A R R . B
R DRI B A (1 A F DA S AR PRI B AT, BF 9 2
e S 20 A0 4 R ERT A 7T 0 2 8 2 99 I T ) e ik R
HHAT THFFC . 3EHEF(2016) R H T — R mnd & 00 7 ¢
£ lllumina RNA-seq i 07 7 5 1 75 T T B Ak ) 4
DRI 2 NG S A R AT DN P S D RETERE, TiE 1 SBE1BAEK
I HH O 5L (R CgALS, I3 ik 56 D] il ok sI 565 46 i L 30
o M . 9K N mh 2 (2017) R A Pfam £ 4 B X 5 %
(Fragaria ananassa)/i ffd s I8 1 4> 5 I H AT &,
Y58 FF M T 224CFEM (common in fungal extra-
cellular membrane)# FH ¢ H 843 il d H AEAN[H]
RGP B R e s L s, IR NI 900 )5 L 5 CFEM
RN TR AL T B AKHE

VP2 2R B I o A AT AR Y R 4, 7
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A K& A TR AT R G RN B A R (2R A
2002). 7ES250 5 R 77 B R JH bR B, FRAT R IRTE 8%
FRRM, B s TR R A HeE D B
1, WRITHIE 2L, 24-48/Ni e &=k KR E
T, U EIAURAR ( 0 %0 i B AR B AR KR 1 S A
BEER . WETEREH, ARBRTENUIRAR A 5 4547 240 P P
IR FE 2 A KT LT, F FHRNA-seq4h & 5
DRI R ok SE 56, R I AT BB AT AE 5 36 PR R0 i o AR i i 42
A5G 1 — & F1 R 57 1 45 43 B 480 ML 22 (Hernandez-
Onate et al., 2012). 2RI, REHIRIE BRI &5
SrEE LMY, HIX A A RE ) SR L]
FAUBE AR 3 72 A (1) — RV 5 1 T R AU I8 i 5
b2 ) AR AR TE, A RRRNI T

AR 0K 1 SRR 6 IR T A B A T 28° CURL AR G 77
BERR B RE TR, A5/ Sl MU AR T s 22, T
ANTRI I [A] SLSCAE RS, D % e B . Bl = R R
IRFERI TR . DIREE T I B R N 48 1
H, B 1 I S B ML £ Jolh 3 11 2 R 3R A
RS, e e A543 P = AR R DG R IR . T AT 2
SRR Ay fie) BH SR M A R L R At AN S0 1 LB
DA BRI AT T 0 JE B LA S A L A PRI AR 24 B
£

1 MR5EEE

1.1 HE#%

SEZIG FIT FH Wk A 2 SR 7 3¢ JEL 7 (Coolletotrichum - gloeo-
sporioides (Penz.) Penz.&Sacc.), % # M EH R K
P FL B A SR 2 LR IE R IR I v SRR Ay A
(T HEeE, 2012), KAER IR G AT S 53 B R
Y5, G PR IRAFAE4°CUKFE R %

1.2 HRBRGLBEELERBAFREEIEFE

W1 B b R L T T R T S 4R S A B I (PDA)F
WIEFR6 KT, B0 EARZI8 mmify bk, T4
£200 mLIh% 25 4 b (PDB) 5, 97 2L (1250 mLAEE
fiH, 28°C, 343801805 R K KT 77 « FJC 1A 1Y) 1R 57 FH
714 PDB % 9% 5 b AR K15 /0N I 10 5 £ 2R L T
DN 2 o UK w1l 71 £ S 71 3 T N e 0
Fb, (GRS, W28, ™ E T HPDBR; FR Ik
JRF0 e JEL B T R AR KRAS o 43 AIAE AR B 5 093 b o

1570 %t 307) By A/INIE A2 /N I EORE o ORE IR
MiraclothJ 55 JE KR L UEM, WAREZ2FEMh . TR RE
R R 2/ A BT -T0°CIRAF & H

1.3 RNARBESBENFCEME

fi F§ K R (TIANGEN) 4 7 RNA $2 B 71 & (RNA-
simple &\ RNAFE I &; Cat No.DP419)4& UL B
FERRNA, BAPIRSE B . BRNAZ A& 4%
J&, f# FH %A Oligo (dT)MIMIREk & £ AW
mRNA. HNTEERAL 5] P06 % —FEcDNA; Fifi 5 H
dNTPs. RNaseH f1DNA Polymerase |17 — %
cDNAA . XEEF=4)2: AMPure XP beads4fifk Jr it
17 Bk B, 55 AT PCRY 3K 15 85 2 5 ST s
F]H1llumina Novaseq™ 60005 J5i K & 4% () S g i3k
ATIFE o ST R R 7 PE NI N R R A PR

W] SE

1.4 FISHEER

HH NMuminaF & 5 05 Fr 15 10 SR 48 7 41 SCAF kAT o
B IPE AT (5 EE > (Garcia-Mas et al., 2012), /%
msk P A AR E A E P 51 (Q<20). FIH
Trinity #1438 13 7 %1 2 [7] 11 Overlap 3£ £4 Contig /7 41,
¥t Contigie #2 i e S AT A, X HF4E 7 51335 AT 4 2% A
Pr#E, UK H % 8 A Unigene (Trapnell et al.,
2010). f& HIBlast2-Go# {1 %f Unigene /5 51 5 NCBI
AT A E A A FLEIEE (Nr). SwissProtflPFAM%
JE AT L X, BUMIBLE K F30% . E-value/h-F107°
HE4TVERE (Conesa et al., 2005), 3k75Unigenelt X}
E-value 4y 1ii L & 5 #IAHBLE 73 41 (The Gene Onto-
logy Consortium, 2015); #R#EiEE TGO (Gene
Ontology)f& &, MAMLFE(BP). 7 F Lhfe(MF)LL &
AN B 4143 (CC) 3/ 7 T % 7 41 ik 4T GOTE B (Xie et
al.,, 2011). f# FHKOBAS# 1f %+ Unigene it {TKEGG
(Kyoto Encyclopedia of Genes and Genomes)iE &
(Langmead and Salzberg, 2012). # ¥ i kA
S, H R R AR T B e S A58 45 B 2 G B A DR AR
AT

1.5 EREEFESIHEEESH

TR i JH B S 25 HE R A 38 35 B E KA HE
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AR AF B A0 B4 1 (NCBI, F & A FE 0 clean
reads 5 2% FE KA1 3H47 EL Xt (Jin et al., 2014). {§H
RSEM# {1 X bowtie ¥ Ebxf 45 kAT g1t RARA
FE & Lo 2] A S JE ] E (1 readcount £ H o %
Cuffdiff v2.1. 15 H#tTFPKM (fragments per
kilo-base of exon per million fragments mapped)ts
HEAL G 4, AT B2 R FEAS R R A 1 R E F
B HOBAN A AL 384 S rh i B R 3R K. SRR
B A edgeREL#E 4T 2 7 1k 43 Hr(Robinson et al.,
2010). ZHH A L ZI0 5 A5 75 A RNA-seq 2 [A]
FIEHHET7 2 KT FME R, Rets X VA
A TR 3R B 5 2000 JE TR 3R I8 1) 24738 (McCarthy et
al., 2012). XA [FJ i [a] g i A7 22 B i i B AT A 46
M e il, R R B2 2K 8 A 5% & % (Spearman
correlation coefficient, SCC)X} it 5 #f A iy AH o 1 ik
T, KT 2R I FPKMAE N, 4R )5 347 % $
ey, R TR AR ZIMEISCC, LA Wl 7 H i 11
CIESER = NS G

M H GOMKEGG & Stk — 7y 2 7 Rk KL A,
72 e HE DR ) 4R SR FH R T LR 2 A, ] v A 4R 1
IhRES A LLP-value<0.05/F A ik br ik .

1.6 B

N T WIS AR AT T SR A R I B TE 549 18 N mRNA
s RIEBN, HT K& RNA-seq % 7 %
EBAEREAT 2K H1(Si et al., 2013), L EAGHBIE
IS 22 e B R A A 2K e DA R R 2R R .
AR — A SLIe 5%, FATAERIENRE &,

1.7 BEMRE

5 DR )8 4 ) 44 T DLAR 47 b 43 BT e o B B Y oy i
Fi A1 % (Wilczynski and Furlong, 2010). 1515

®/L LPOLERPCRITHIGIY

Table 1 Primers for real-time quantitative PCR

Jo I B — B AR AR, 2R 2R &
P ZE IR 55 2 R A X 48 PR T o AT 5 SR — ol
WAy 7 FEODERE AL, [ B Ik & ODE 2 #5 £t 11 Al
Adaptive group LASSO 7y [ 7 5 JH B 4 58 (Al
HEAGRN, @ I 15 75 % % ) & K 2 (7] 3 245 5 4%
IR, F MRS J5 75 F AR JE B 4> 5: R 4H 3))
A L DR A 4 X 4%

1.8 EMRFEBPCRIHT

BE LI £E54N B R E AT S 94 € SEPCRAM .
RAR s RNASE B 7 & 4 B £ 7% JH B B 22 RNA,
¥ F TransScript One-Step gDNA Removal and
cDNA Synthesis SuperMix (4 = &)1 # 3t & %
cDNA. AR =P AR, Actin kN2, K H
SuperReal PreMix Plus (SYBR Green) KR %% E
B &, EABI 7500 PCRAX H#EAT 52 56 6 i &
Kl . R R 95°C24r 81, 95°C10%), 60°C1
Gy, ASAMEI . A IRSIBIHAT3 N A E R . R
27 2ACT g 4T AR % 52 43 #7 (Livak and Schmittgen,
2001). 5N,

1.9 BB

S K 4R 1544 F Excel 20163 F 403 . % FiDuncan
% LI AT 25 5 0 2 2 # (P<0.05) .

2 ZR511

2.1 MFZERMGT

JHiTHISeq2500il F3k15210 438 1604 /7 i Bk
(31.56 Gb). *tRaw readsi 1T i & % il j5 3515
201 473 676 reads (30.22 Gb). A FEAQ201E )
KF99.98%, Q30MHIHI K T97.7%, GC & & H56%.

Transcript Upstream primer sequence (5'-3') Downstream primer sequence (5'-3')
ELA27200 CCTCAAACTTCGCAGATG GGCTGTCGTGTAGAACTG
ELA31518 ACTGCGAATCACATCATCTCA TAAGAGGTCGGCGTCAGA
ELA26856 CAGCAGATGGTCAAGAGG GAGGAGACGAAGGAAGGA
ELA23533 TCAGCCTTGTTGGACCTTAG CGTAGCATCGGACCTTGT
ELA34567 GAGCAGGTATCAGAAGACA CCAGTTCGTAAGCCAGAT

Actin ACGCTTCTCATCTCCAAGATCCGT AGAGAGCCTCGTTGTCAATGCAGA
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28 F Trinity S FE T P4, 38439 9582k Unigenes.

A 26 (1 A) B 7R & FE AR AR T rh (i K B3 o
FHAE, JoH AR AL YR S A3 S, RN 4
5 07 B T SE G I BT AR IR AR DGR EAT 404
NN R FE AR 2 (8] 1) AH 56 & %03 K T-0.83 (E11B),
LA AN [FERE AR (A AR G MR 5, E— B R AN [ R AR [A]
B DN 1) I8 AE A B A A B X — S A AL N B
e PR E

22 EREAMESESR
fit Fl edge RE 1 X 41 177 Ak B 2% A1 1 BB AR JH 1

A

19 ece
24 1

EEERRE
o H | B BN N
214 L5 L 4
-4 —

o
o
5
&)
o
)
e
N

Bl ASFIARBERE by R R HAR AN 22 S R SR GO SR 45 R

)N T8 7 71 5 TR TR B 2R 47 73 A, LA AR (abs
(logFC)>1), P-value<0.05, 3541742 R3EH . 3
HHlogFC>1 5L A #1164, logFC<—113E K%
BR6N, ULHIENIMER G, V2B BRIk
MM LR Get, T8 35 75 e I8k AR 4
TR E B, DT EEEEE1271MGO
FHS. H, BAREEEENGOXHAE21/1M(P<
0.05) (KI1C). 453 (CC)mr, Btz E A
% M (transmembrane transporter activity) & %5 %
M) 22 e B R (154 ) HLAR R K Ff &, 721 DhRe(MF)
g, Ko R E 5 TR 0L )i i 72 (oxidatlon-

i
00.511522.533544.656.56
~log1o(P)

0.25 036

W\
AR

GO1: Heme binding

‘GO2: Transmembrane transport

‘GO3: Electron transfer activity

‘GO4: Oxidoreductase activity

‘GO5: Secondary metabolite biosynthetic process

‘GO6: Oxidoreductase activity, acting on paired donors, with incor|
GOT7: Cysteine biosynthetic process from serine

GO8: Biofilm matrix

‘GO9: Copper ion import

GO10: O-orsellinic acid biosynthetic process

‘GO11: Dehydroaustinol biosynthetic process

‘GO12: Chitin binding

‘GO13: Ferric iron binding

‘GO14: Oxidoreductase activity, acting on paired donors, with inco
‘GO15: Iron ion transport

‘GO16: Fumagillin biosynthetic process

‘GO17: Transmembrane transporter activity

‘GO18: Austinol biosynthetic process

‘GO19: Oxidation-reduction process

‘GO20: Catalytic activity

‘GO21: Monooxygenase activity

‘GO22: Integral component of membrane

GO23: Iron ion binding

‘GO24: Anion transport

GO25: Flavin adenine dinucleotide binding

‘GO26: Interaction with host via protein secreted by type Il secretic
GO27: Oxidoreductase activity, acting on CH-OH group of donors
G0O28: Pyridoxal phosphate binding

‘GO29: Asperfuranone biosynthetic process

‘GO30: Emericellamide biosynthetic process

GO31: Cellular aromatic compound metabolic process

GO32: Sterigmatocystin biosynthetic process

(A) ANFAREATERRIE BRI 0405 (B) ARFEAMAARNE, (C) ZRREEHFMGOE LS. MF: 731 IIfE; BP: LW,

CC: #iifudl sy

Figure 1 Gene expression data and GO enrichment for differentially expressed genes under different treatments
(A) Gene expression in different samples; (B) Correlation between different samples; (C) GO enrichment for differentially ex-
pressed genes. MF: Molecular function; BP: Biological process; CC: Cell components
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reduction process) & fi 1k £ (catalytic activity); 7£
AV FEBP)EM F, BEEEMGOKH EELE T
TR, BERZ % H A B EEZ I (trans-
membrane transport) & Al % (oxidoreductase
activity)55. FIRGE SRR, T2 FR G At JH B 7E A
A E R R R AT — R A A AR

DR T a0 R I R At L B e S 45 £ A 1
B 0 AR AR, A Z 5 RA R AT
KEGGE E£ 0T, & RN, MTNERKRIEERGES
KEGGH 167 AN AN F B B UL, {H X H 42518 A7
75 54 (P<0.05) (2). iK% 5w 4 3 P R
AU AR AU (2), X — DRI 2 7 Rk Ik
R Z 590 ge A, DACRIIE B 2% S 1R 7 1 3 453477
e FE R R R RE. A, B E ST
AFEEERM S Rugs, MEERRKET
AAEZEM.

2.3 ERRILEXEH
R T R A AT TR AR R L B A O 22 e B TR IR Bh A Rk
B, 007 G e A e B O, AT e P R TR AR ) R
T B M FRA B B R HEAT 43 4H.(Qiu et al.,
2011). 25 RN, 41745047 1 1w S 5 DR AT 73 k12
AR, FEIRIFAS [F) 2 [H 3 245 SR IB B 1) R 2k i
AR R 0 2 R (B12) o AR TR R
LA

2. 4. 7. 8. OFMOTENLIAI 50/ I
4, OR2/NEF BEAARILSE TR B HFREE X bk
THt LS, HAF R ) s AR 2 RO, &b
HFO0-1/NF, B2, 5. 8. 9FIM10K I HAH F
B, PR 155r B N HE R SRR KRR TR, AbE S
15-30/r B L R ik R B 2k FTH#a%h, HAEH)S1

R2 ERRIEENKEGGHE HELH

NI IE R R IB B S5 150 R IERFEA 5 B
FARNTAEARFE 5 1/ f DR R TA B 3 i T A #1557
BRI BERAE AR B 5 /N Py AR (b 3 A X N HL
TE R ER J5 17N 1) 5 (R R 08 B 0 SR T Ab #1553 %
LGNSR B N N R S B P E S i S B
RN TLE, B2, 4. 7. 8. 9. 10AM1IERKE
KK G081 Tt T R 285 1 IR 7E A HE 1 /N B R
FRIRILIKF o 25 1, Fi 49 Kb 0 s A e I 1R i 1 /N B
, WHK2, 4. 5. 7. 8. 9. 10AM1E KERK
Wi 57 FSZ 0 7 JEL BT P BT 280, X 8 B 28 (1 ik TR i i
i A R A= 11966.43%
RHOH12(FE KRB A AL, BP2/N i) Py &R
L8 TR . (HEIKR6TE 15505 N HFIE KT
A ETF, R8I, 2/ EIRRNRIERILEAN
0. TRA12EERRIAKF BIRFIFELENE TP, (H2g—
HARAFRENKE, BBAREREE. R3O EH
60N, IR H14.39%, H 5 EREM
R, RIEKVFEAEZIEE EFEH . RFRI1E155)
By ik R R IA K IR PR K B R & L 0. |
AR, JRIE3. 62K AT RELE AL BRI 1-2/N i A
INEIREVINA) ®

24 BREBERNEPFE
A3 MRS SR AR I AR 2 T R AR R
AR AN PPN 45 R TR R DGR . O T R AL
Jei AN TR B[R] AN [7) SR 288 P o 7 (R R, FRAT T A SR 2
W47 72 R GOMKEGGIIRE & £ (KI3), X%
F P B R Thie S FL 5 0% RIEAT T WIB AT
WSS, B2, 4. 5. 7. 8. 9MIOMHE
RRIAEHAAUCE A BT WHF199MGOE
LR EMZX BT oM, &R(E3A)ER, KHdh

Table 2 KEGG enrichment result for differentially expressed genes

Description Gene ratio  Bg ratio P-value Gene ID Count

Aflatoxin biosynthesis 6/113 46/2826 0.009071 CGGC5_14023/CGGC5_13120/CGGC5_13638/ 6
CGGC5_13456/CGGC5_10453/CGGC5_9572

Pyruvate metabolism 7/113 72/2826 0.023327 CGGC5_14045/CGGC5_7569/CGGC5_3411/ 7
CGGC5_10319/CGGC5_11829/CGGC5_3455/
CGGC5_5764

Sulfur metabolism 3/113 19/2826 0.037811 CGGC5_5794/CGGC5_12200/CGGC5_15291 3

Diterpenoid biosynthesis 3/113 21/2826 0.048998 CGGC5_1921/CGGC5_15293/CGGC5_11451 3

Bg ratio: & #tFERK LB Bg ratio: Background gene ratio
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Gene expression
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Figure 2 Expression profiles for each cluster of differentially expressed genes

12 K 2 5 A4k ik Ji it 72 (oxidation-reduction  pro-
cess), H A& LysMEEH I FI A DGR N . LysM&h
) 33 1 T VR Y e B TR AN A R W A i S, L B
R HIB S 5 S. GOFELERER, BRTS
AUk IE J5 B I 1 (oxidoreductase  activity)fH 5%, 7E
RN R B R R b B O J5 S 2K % (short-chain de-
hydrogenase reductase family)3& K. K10/ & &£
ThRE E ZAE - TEALIE 14 (catalytic activity)Fl 5 i
A R4S 4 (flavin adenine dinucleotide bin-
ding). HH, KRILEA IR F I REN CE R S H T
(C6 transcription factor)Z 5 ¥ H i A K -

UEAk, RS BN 2 5 M ith = 1 A S ol
& (fumagillin biosynthetic process) % &k & 1 4 &

(iron ion binding)%.

AR 12/, JEK3. 6FI120 3 K] A S 4%
18 T . GOE LT R B2 H A E
ML ZhEE, WFsE4% s (transmembrane transport)
48 b E 7 i F2 (oxidation-reduction process). GO
Dhee s £ oM ioR, B35 BRI 4H B 4 (integral
component of membrane)fs 5%, I )3 EARE
HEH B 8 K AMFS (major facilitator super-
family transporter)fQ 3 1 & KW — Lz Kk, N
R € W 0T o I K I R O R A 5

R FA AL T & EM16258 HFEAT T 7
Br, HXH P20 B E R A REN K HEATRER, #
3N KEGGH S HUS EI(KI3B) ir, R E &
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A Transmembrane transporter activity 1 « o e e
Transmembrane transport { . oo
Secondary metabolite biosynthetic process .
S-adenosylmethionine-dependent methyltransferase activity .
Pyridoxal phosphate binding .
Oxidoreductase activity, acting on paired donors, with incorporation or reduction of molecular oxygen { . Gene ratio
Oxidoreductase activity . . : 812
Oxidation-reduction process ° o o * o o e 0.20
L * 0.25
o Monooxygenase activity . . . e 0.30
Methylation o
o viat P-value
Metabolic process . 0.15
Membrane . 0.10
Iron ion binding { -« . . 0.05
Integral component of membrane 1 « o o 0.00
Heme binding 7 * . .
Flavin adenine dinucleotide binding L]
Electron transfer activity { - . .
Cytoplasm .
Catalytic activity { o o .
12345678 9101112
Module
Valine, leucine and isoleucine degradation . . .
B Ubiquinone and other terpenoid-quinone biosynthesis .
Thiamine metabolism o o
Sulfur relay system
Sulfur metabolism . .
Staurosporine biosynthesis .
Starch and sucrose metabolism ° .
Riboflavin metabolism .
Pyruvate metabolism . . o o P-value
Pyrimidine metabolism . 0.15
Propanoate metabolism . .
Prodigiosin biosynthesis . 0.10
Phenylalanine, tyrosine and tryptophan biosynthesis o 0.05
O] Phenylalanine metabolism .
e Other glycan degradation . . 0.00
x Nitrogen metabolism . Gene ratio
Glycine, serine and threonine metabolism . . . 01
Folate biosynthesis . . . . 0'2
Ether lipid metabolism . e 03
Diterpenoid biosynthesis { . e 0.4
Cyanoamino acid metabolism o o
Butanoate metabolism LR .
B-alanine metabolism . .
Basal transcription factors { -
Ascorbate and aldarate metabolism .
Arachidonic acid metabolism .
AGE-RAGE signaling pathway in diabetic complications
Aflatoxin biosynthesis 1 o . o
ABC transporters .
12 3 5 6 7 8 9 10 11 12
Module

B3 Z R R & 40 i
(A) GOEEIT; (B) KEGGE £ HT. EIMBHAFRIR A AR, HAMPRFRIR B RIBBRII AR AFEPEH EAREA FP-valuefd,
RNzl 2R RILER N Z b, P-valueBUETEH 290-0.15, HEMEER0, RrEEBEE.

Figure 3 Enrichment analysis for each gene cluster of differentially expressed genes

(A) GO enrichment analysis for each cluster; (B) KEGG enrichment analysis for each cluster. The x-axis represents the different
cluster and the y-axis is the name of enrichment pathway. Different P-value are represented by dots with different colors, while
the number of differentially expressed genes in each pathway are displayed for the size of the dots. P-value ranges from 0-0.15.
The closer the value to 0, the more significant the enrichment is.
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3 ARHHE B 3 BRI K2, 8. 91 b, )
SN VE K A REBEAC 1T (starch and sucrose metabol-
ism). ABC#iz 1 (ABC transporters) X A fii iz £ 5t
(pyruvate metabolism). g %2 7R H M UR 2
N TER FIRE AR 12 . RB4E 4 52 R uha
i %, HE AR A AR . R
TRe s L R, ARIR KR AV R AN
(E13B).

2.5 B R EEE RS
N T P2 SRR A R L R 45 0 o A ) 8 e R e ) 5%
FRILDY, JRATHE T ODEA B oy il 5L P 18] 1) 20 25 1 4%
W 2% 7 12 S B 1) SRR . 455 D0 8% 1 41 45 ) A s
R REAE 2, FRATTR I A 24N Jise e ¢ S BT M) S92 453 493 il
IEAZOFER (R3), A T IR, 2, 68111, 2
R 18] B 422 W 26 S5 D M (P 4) o AE 12D SRRAS B,
MR R B P RRBIM2, RO RE. X
2 IAZ O AR T 0 e R 45307 260 P 3 48 D 285 v kS
HIEAEH

V4 Ty e v R 5 e DR U 4% 9 25 (R 4R Hh 25 M A 45
RIVBFGERAPILE S5 T e 3o i KA Y6 B
R o R 0 JE R AL 4 pept B AT I € 3R P450
(cytochrome p450, CYP)%ifd3L K (#3). W R,
CYPZ H AWK Z MWL, J HilidZ 541
0 &35 e VR S5 ) IR AR A A T T BT I AR K
(Rendic and Guengerich, 2015).

R3  ERRILFEF12M RSB 12 %0 FE R

SR SAT P 22 g BT e 453493 e R AR R AR . GO
BEERSNTRM, HIERNFES 5 FHEEE. M
REAEEMIAERE = EY G RO, s
TANZE SRR KR o 56 JE DA ) 1) 428 ) 2 R R 2R
LR, WAVRIERI 7T A% O R . SRR 0 B R
R &Y & HEPKSS (polyketide synthase) X &4k
M E 5 AKR2A (ankyrin repeat-contai-
ning protein)4 fith ik A £E 40 g AU iR B AR . It
FRWY, PKSSZ B AEAN TERLNAERKYS
fl 4 (Shimizu et al., 2016), J-7F HE AN E S & b
NG TS S R RE, S 40 i o 4k A AR
(Bhetariya et al., 2016). AKR2A 2 1707 14 A1 37 4
NIERIZ 55 E A ER, 2EYEKKEE AN
HEkE A (Yan et al., 2002). 3% LAk ] (1) 2 0
25 R PR P 14D ik DR W0 ) 1 P o 7 457 9 P2

2.6 MEHRGIMBERMNRNSRAEENLEIE

9T B UE WU e 5 SR AT R 45 4 P i R
ANAFRIBB, FATHEHLIE SN mRNAsEE K AT 5k
i EPCRETM . 45 LR, RAFIFRILKPH %
5, (HNSAN LR (R E A KE, Piride 25 K 2 A B
i 3l & 2% & 4% 20 (B 5A-E) . b 4h, gqRT-PCR 5
RNA-seq#4f 7645 17 J5 B [R] 2 4 28 1 AH 5% R0k
0.816 3 (JXI5F), 1t B i ZH £l (1 AH S MEAR 1 o ARHIT 5
I FH 25 s ZEL U 3045 P ik BRI 3R 0K 45 BN HER, VTR
ISR TG T E AR E /T ST

Table 3 Twelve core genes identified in 12 cluster modules of differentially expressed genes

Module Gene numbers Transcript Gene description
1 1 ELA23757 Pep1
1 6 ELA25282 Cytochrome p450
1 16 ELA23240 Nad-dependent epimerase dehydratase
2 20 EFCGT00000013177 5.8S_rRNA
2 25 ELA35632 Polyketide synthase
2 44 ELA25574 Integral membrane protein
2 49 ELA24193 Short chain dehydrogenase reductase family
2 57 ELA35820 Ankyrin repeat-containing protein
2 189 ELA25228 Ankyrin repeat protein
2 26 ELA33919 Laccase
6 76 ELA24504 Maijor facilitator superfamily transporter
11 232 ELA37190 Catalase
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Figure 4

Inter-module regulatory network reconstruction of differentially expressed genes

Different colors correspond to different clustered modules. The numbers in the boxes represent the interacting gene numbers in

core modules. The 12 core genes are included.

2.7 iFig
L HUB AR 3 (O AH SRR AL 2 S5 A A B AE FB 2
F(Chang et al., 2009). H Fif & 220R B 5 X 45 47 b
ZAN R BR T4 493 5 7 Sk BRI A LIS A, LA
By 1k 4 B 5T N o R R 2R R4 i BB T (Jedd,
2011). M B B AR e m v g — A sh s R, A
T [F) A5 10 0 A O AR M R X — S R AR 2
A, XA P K i ) min )02 e ok R P F 9 L
BENTEN(Sun et al., 2009), %A J5 J L5 E 4L
JINERF P AR A 1 R B A T AR A IE 32 52 31 EAL

Munns (2010)I\ AAEYTE 2 BE T BN 246
FEAEARAK, BFRA R R B S R U AE K
RIRNG WSS . 55 (2014) K B KB [H] (60K )
JipiEAH b, B8 56/ ##% (Populus euphratica) it
Jrh SODEGE ME AR HEABA S & i35 71 . Hernan-
dez-Ofate?(2012) % 22 1R L B A %5 1 B 22 (R 45 7 )
15. 30. 6047 #h RS FIRNAFE H3E1TRNA-seq 4 #T,
SRR, M tIRAMASIKET S, BiESS
AU B EE R, H 164 i i ROSTE B & A
{10 5 DR FE 45 05 i 6 I 8] P9 e s 40 o AEAS 55 30T
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[, JEFFLE(2010)4R 1 1 £ £ (Puccinellia tenui-
flora) 7 1 % NaHC O iy i1 71 Ca®* ¥ Ji 1l Ca®*-ATP-
aseli Mt 1 AE Ak o K5 Bl A s SR A A0 A B
AV T T8 A BT 4 T AR A 7R R B S R AE K
R AR B B (EAAREE, 2017). ASLIG AU
F2/INF P RIS B[] st EAT i s 2l o b o SRS SRR
W, BREERAEHIMG, e B N R A R A G
Je RPN TR, X AT RS T EM T aa T, F
KEB B INRE 2 NI, WAk K2 ] sl AR e RE
IS, MBS IEFRAS LUE R 2 B . R85 1-2

248, AR EE, MK RBINEER, M E
MK R FEE RS F2d, Kby K&
— 5 AR RTAEK, 50, MREE S, 10
A3 1875 400 5 70 398 P A O 1 5 R R i 4%
HEAEEKRE BT 2B A, 2Bz
B S B EALE], R R RS R R E AR K,
X R BT R AR 1R 2R 91 S BT A BB AR AR R DG . 0T
R IE T KIS IIROXIFA 2=, SIS R, T4
Hil A K B2 S AR T (Wakabayashi et al.,
2012). ZRIER SRR, mihPept M E A
T 5 R R RO B S PR R g
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Figure 5 The dynamic expression patterns and data correlation of five core genes
Different lowercase letters indicate significant differences among treatments (P<0.05).
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RIEXREER, 5FAMAE 55 T (Sakamoto et
al., 2008; Yamaguchi et al., 2010). %A {b &
(catalase, CAT) & 4 i 5 fvE YA ) 5 — B B k. F
FOR, 220K SRR TR H cat L3 PR 1 3 302 T 3 5
o A A S VE T, R g AR R R 22 AR K
(Hernandez et al., 2010).

BRI RERY, £ T I6e. MRy e+
Ve R R o A G R AL SR B T
BRI 53 RN N i B VS PR o IR SE T ey R rh AT
UE AT A RKREE LR & — RV
WHAH OGRS . i, 6 M S I )5 i 5% (SDR) A
BHINGedr SR, ERRM . RS AR AE L
6 JE AL kS <48 F FH (Persson et al., 2008). i1
IRIE W B 2 e e 2/ WSDREB X & 2 ETHE
iy, HED L AT e 30 I A% 3 A GHE 50T 45 40 4 M AT 12
52, M4 1 (Kavanagh et al., 2008).

EZOER TR TIRZS 5 HREH 2 EK
Ak H BRSO 2R R R G A ORI R ],
i e S Pty A 3 R v A BT 4 i BE R R 2 (X NAD i
/K B (nad-dependent epimerase dehydratase)
(Zeng et al., 2014). 5.8s-rRNAZA Al il 1|41 i A= K,
SRS 7 A i (Elela and Nazar, 1997). %/
(LACYEW ez B K. Mk M EIER
AP A A 1 ZF 3% PR 7 RS 22 AE H (Chi et al,
2009). W JE%K A (integral membrane protein)fi 57 &
P20 S () R R T B I 2 2 . BbAh, — SBR[
W REEN 55 SRS TR RIS . £k
HEF, FERSEFRERZEHAMFS (major faci-
litator superfamily transporters) 4585, S IEHR
BT EUE . BB TCHLA B AE N 1K 2 Fh A5 1
B, WORRON —2E M2 & H (Saier et al., 2013).

gx bR, I B s e R b i 2 e R IA
S R AR 5 DR [ 9 428 DX 288 1R AT 40 A, AR 9 L 0 0k 31
124 JB A8 75 L T Mook B e %7 52457 Jolp 30 A% 00 R TR, X
A% 0 2 DRI AN, g 2 S8 0 ¢ L BT 7= 9 R0 009 AL R 1F
FUBLE [ AR, N 5 ST I A T B N A
EAE TR o LR T EE S

Bigt xHLXFESTRETFESTARKES
WA @ T TAF, HBhXFRFHEHFREAE
Ui Fe 7K W B 5 A 5 B 77 ROk AT kAR & B R
T AL, AFLBIH.
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Molecular Mechanism of the Generation of Asexual Spores of the
Mango Fungal Pathogen (Colletotrichum gloeosporioides)
Induced by Mechanical Injuries

Liyan Wang1, Mengyao Lu’, Yue Tong1, Xiangbin Xu', Zhengke Zhang1
Lanhuan Meng', Xuequn Shi"", Haichao Song®
!College of Food Science and Engineering, Hainan University, Haikou 570228, China; *School of
Life and Pharmaceutical Sciences, Hainan University, Haikou 570228, China

Abstract Colletotrichum gloeosporioides is a prevalent pathogen that causes anthracnose in mango (Mangifera indica).
Mycelium of C. gloeosporioides will accumulate a large number of conidia in 24—-48 hours after mechanical injuries.
However, it often accumulates none or few conidia during indoor culture, and the gene regulatory networks of the re-
sponse to injury for a short-time (ST), or the key metabolic pathways involved in the response has not been explored. In
this study, RNA-seq was carried out on RNA samples obtained at 5 time points within 2 hours after mechanical injuries.
The differentially expressed genes were enriched by GO enrichment and KEGG metabolic pathway. The expression dy-
namics of mycelia in response to ST injury stress was analyzed. Based on a nonlinear ordinary differential equation model
coupled with variable selection techniques, inter-module networks were constructed. The results showed that 417 diffe-
rentially expressed genes were obtained, which belong to 12 clustered modules. KEGG enrichment analysis of differen-
tially expressed genes was enriched in the process of pyruvate metabolism, sulfur metabolism, aflatoxin biosynthesis,
diterpenoid biosynthesis. Combined with functional annotation, 12 core genes were identified that significantly correlated
with ST injury-induced expression. These results provide valuable references for further research on asexual develop-
ment and pathogenicity in C. gloeosporioides.
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