TEIAM 2248 ( Jiangsu J.of Agr.Sei.) ,2026,42(7) :1360-1369
1360 http: //jsnyxb.jaasac.cn

Yo RTRI R A MR [R]85 T DR 2 A 2 0 A B 1 T SO A A A [ TR 2A 41, 2026,42(7)
1360-1369.
doi ; 10.3969/j.issn. 1000-4440.2026.07.007

HZFEESEEERAIFZESWEBS N LB RH
HXES

¥ 2, FHEE, ERN, ETF¥=, EFkx, & F, H&F, 4tEEA, HEF
CHTVTAR AL BF A BE /W VAR MG IT 52 0T/ 1) A ARG o e S i V0ot WY 54 318020)

TEE. WG EESE R (Diaporthe citri) 75 5 B B8 100 S 2 BRATARS A 7= 10 e 09 B B0 2 — | S RRAIG T R4S
HISMIL G BT TEANE . W S SRR R B0R o 8 8 B 7 AH OGRS 2 06 1 4 B3 W 8 11, T X Al 28 3 430k
EEAZED  AHIESE I T A7 8] 52 1 42 i AL R 91, 435 R FE TMHMM 2.0, WoLF PSORT , SignalP 5.0, Secre-
tomeP-1.0 . dbCAN ,eggNOG-mapper Al PHI-BLAST 45/E¥){5 8 2% T B JF R 4k 4 it 73 WA AR (1 19 #5000 &% 2l se 43 #r , 3F:
TR FH S B 26 S 2 bl s S SR A W ( qRT-PCR) X H R 11 /i 35 56 R A A7 1] J 5 B £ e ok 8t o ) 5 SRk
HEATAHT . S5 FRHT MR AR 1] 38 75 T 4 B DR 4H R A 19 15 761478 1 38 Hh #5000 3] 302 /M5 1k 4k 28 L4 IR AR 1, G
1A HTERTE RO 1 IEsRAE S B W E H . qRT-PCR $0IESE SR F0H 2 MR LR (INS49_010083 F1 INS49_
015019 1 HH A7 1) J38 5 T 15 Y SR i 0 X3 2 AT 28 Al SR S0 A R v 0 2 1 W 3Rk, MBI 7] T B 2 55 M ARG I JAE 7 AT 3
ISR, AT ST 45 A A R A Ak (1) 8 58 T SO AL BIF 52 B A A 0 S 5O o ORS TE 855 75 29 58 B R AT

KW, HAERDESEIE ; NGRS JESMIER,; BURIEH
FESES: S436.66 XEkERIRAEG . A XEHS. 1000-4440(2026)07-1360-10

Genome-wide prediction and pathogenic analysis of non-classical secreted
proteins of Diaporthe citri
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Abstract: Citrus melanose, caused by Diaporihe citri, is one of the important diseases affecting citrus cultivation
worldwide, which significantly reduces the appearance quality and economic value of citrus. Secretory proteins play crucial
roles in the pathogen infection process. However, current research mainly focuses on classical secretory proteins, with limit-

ed attention paid to non-classical secretory proteins. In this

study, based on the whole-genome sequence of D. citri,

Wr#s B #A:2025-08-21
ESTE W0 4 4l 57 5 R 7 Tk 4991 (2021C02066-1) ; Hi IT non-classical secreted proteins were predicted by using
B A T A PR+ R T H ( 2024ZDXTO04-1) ; 6 TMHMM 2.0, WoLF PSORT, SignalP 5.0 and Secre-
KIS AT RIS H (2024YFD2300804 ) 5 [E K SR ARl tomeP-1.0, and their functional annotations were analyzed

(R 7k £ AR 235 H (CARS-26) by using dbCAN, eggNOG-mapper and PHI-BLAST. Mo-
EE®-N A 2.(1995-) , % VP r B, it Bh ST b, R reover, the transcription levels of 11 candidate genes dur-
AT BT F B RFSE, (E-mail) jiayouziyi @ 126. ing D. citri infection were analyzed by using quantitative
com real-time reverse transcription polymerase chain reaction

BIREE 02T, (E-mail ) sun6286855@ 126.com (qRT-PCR). The results showed that 302 candidate non-
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classical secretory proteins were predicted from the 15 761 encoded proteins, of which 11 were potential virulence-

enhancing proteins. Additionally, two candidate genes (INS49_010083 and INS49_015019) were significantly upregulated

during the infection of fruits of the susceptible germplasm Cocktail grapefruit by Diaporthe ciiri, suggesting that they may be

involved in the pathogenic process of D. citri. These results provide a theoretical basis for elucidating the pathogenic mecha-

nisms of D. citri and conducting precision breeding of citrus varieties resistant to citrus melanose.

Key words :

4% = F PR Rutaceae ) F 4% J& ( Citrus ) Z4F
HERAKE) S A BRR BT T AR R 255 i (BA 2 1Y)
RO Z — AT 18] B2 52 1 ( Diaporthe citri) 1=
YL FTEUY MR U (IR ARED B ) AT AR 7 b e
JRc N NENT R o S A7) S e e S A R (L i
TR RO e BT R B RS R R 391 &) i s
3 H TR NI BCR R O = gL R, )
R SR I BT B K& ek . B L
- BT A AT R i i B T G e i R AT G
Vi) e 58 T e BRI PR L e A AT A ] 8 5 R 1) 0
AL A MRS R RO R BORS HE R ) S PUR &
o R AR i TR 14 D I A

WFFTas SRR, 33 U7 I i 5 7 EAE )
BAE R R E AR R R AR 1 22
S, AR o g — 28 AR A i oy I AR
F1 L N ST fR 5 K, 8 Al AR 28 MR A2 R AT o
Wy 73— AWM IE 1, N I (55 Ik, JoEs
LS RE R, ME A3, TC GPL 5 47, 38 a5 5 Bk 5
B R 22 IR AR N, AR B R R A
WAREBEAT W HRT, AATTE X 28 83 0 28 A EL
FRALE T T R TS, A A 32 S fE Sl
HEO T A A A AR R e A R AR
B R A A R A R s R
B 1) 25 R A AR TR 2 S IR 1
AR ARRT 5 /0 o TR gt BLAE ) % v] ] B 5 — A T
( Lasiodiplodia theobromae ) ¥ J& T A 25 L3 WA £ 1 T3l
I, I FH 52 i 5 O 5 i 390 S 3R 4 i X R i
(qRT-PCR) %€ F] 10 MU TEBOR PR R £ 153 Wb 2
Flo EARPRE B o R 40 0 2 1 TP R T 2 gy
WA 1 AR 2 B3 A P TR0 B R Y 2 S BRI
HERIRFE AR A, TRy B R I, R A
JEZ 53 R 1 SECP1T HI SECP12 AT ] BAX
FIATINF1 28 F 5 5 09 M0 &0 P 2R 28, Ridout
LELSURESY % R , F ¥ 9 T ( Blumeria graminis f. sp.
hordei ) 2 143 WA 11 Avrk1 F1 AvralO AT K

Diaporthe citri; citrus melanose; non-classical secreted proteins; disease-causing gene

PR N, HRAE K IFEAL R ( Verticillium dahliae)
R B4 I ER 1 VdAch1 R e 18 928 95 JAL B X SR A
F A 52 i Lo o, 1 VdTex ] 22 A G 2 57
M AU I K [ Ak ol R 9 R T e il
Wi ( Ustilaginoidea virens ) E 4 #1438 UvChi2 il
15 KAE A WEAR OCHR 1 OsATG8b SE 4+ HE4S & F I
SZARZE 1 OsATIL, AT T HE KR S e ™ 7
K IR PR AR 2 A3 A B 1 Vdlsel N K %
( Phytophihora sojae) B & B4 WA B 1 Pslsclt %
JBEH 1 83 B8 ( Erysiphe quercicola ) JF 28 #7334 £5 H
EqCmu F1 EqPDT " 3 2 52 0 A5 ) 1 K TR (SA)
B, BET T AR S s, FRBFTE A SRR,
e s AT RES S S R R B A
TEA A 5] 38 7 T 2 1 2 R SE B 58 TR, Gai
ZEPURIFH SignalP 5.0 X AH A7 1] J88 72 18 A9 3 R 20 54
E IR R )% - B VA oA B N v R e e S
VERH I3 PR RIRR 7K A 0 106 A g T %) 8 5>
XM A7 15 )96 52 B NFHF-8-4 B kA7 5 K 4100 7
FEIN 14 A 28 AL A P S E B 1 AN EUR R
Fi DeNLP5,, %8 (Al il it 55 DeNLP2 Al DeNLP4
TGRS G M HEAR B 11 CeRLP23, 40 i AH A7 T 5
JE B NLP 2 H iy, S 80m. 28 B RS
B3 WA, 1T Jir T B0 o AR b A R L
HCAEAHR 55 R 40 18] e 76 T AR v B 2 RE oK DL 41
W, T, A BF 5T A TMHMM 2.0, WolF
PSORT . SignalP 5.0 Fll Secretomp 1.0f 25 {4 %) A 4%
Vi) 3 7 PRI PR A T A 48 L0 A R 1 1 TN S 0 7 o3
B, IR qRT-PCR i 15 35 A 77 AT ARG 18] A2 58 T4 1
i AR P e SRS HEAT 20 A, 425 4 T R 1 B0 Ak
o ANIFFE B TE R IT JE A AR 0] )38 7 11 B0 HL R T 52
SR GBI R R R B A T RS B R IS AR

1 ARSIk

1.1 F3TH
M GenBank U 72 o T Z30MT 475 1] )82 5¢ TR NF-



1362 AR N S o 14

2026 4F 5 42 57 Y

HF-8-4 TR B 1) 4 P 24 K08l
1.2 FEEESHEB TN

FH TMHMM 2.0 ( https : //services. healthtech.
dtu. dk/services/TMHMM-2. 0/) ‘%' | WoLF PSORT
( https ;//wolfpsort.hge.jp/) **  SignalP 5.0 (https://
services. healthtech. diu. dk/services/SignalP-5.0/) '*
F SecretomeP-1. 0 ( https://services. healthtech. dtu.
dk/services/SecretomeP-1.0/) IR WA AT AR S
B3 WA SE T
1.3 RiEZ N E B IhEE T

FIFH dbCAN FE 2 R A R 18 250 10 2 1 v ) Bk
IKAE B W 3 P ( CAZymes ) #1750 1 2 B 7R
BT FIH eggNOG-mapper FEZR AR X e K00 7R
FIEAT eggNOG-mapper 5045 P2 71 B 2% s R 3T
PHI-base #(#z % 1) PHI-BLAST 7 28 T HL 5 i £ 54
o7 2K A AT TR e S T AR TR
14 FZASHEAEBRRIEER S

BT ARG ] R 70 T NFHE-8-4 B Ak (1 4 35 [ 241
Bodls AR Tk 1.3 Hp i 8 3 G 2 ) 1 sk

R 1 BB EFTE NFHF-8-4 E ik F J11ER RIEEE qRT-PCR 5]%)

SERHEAT E B PCR 1B (3 1) o UM IA]
7C W = G PR s RO o [ X FE A A AR ) 230l
IZY0 h 24 h 48 h.72 h 96 h IRE S, FRIFUL cD-
NA VE R W #4123 ] TB Green ® Premix Ex
Taq 11 (%5 :RR820A, H AR F AW Tk St =
i) Fl CFX96 Real-Time PCR {3 ( 38 E(1 AR AL fig B2 2%
P A BRZS T ) BEAT SN 5O g RO, R
278D A3 AT R AR [ JAE 52 TR 2t % Al 20 L5 A 2 1
PRI RE R ikt , SR R S AR E AL IR S
B4 EAT
1.5 FZEAFMEANENREERZSN

i1 NCBI Conserved Domains T.E.%fJE £ L/
WARE 1 AR PR ST 45 1 SRk A7 73 BT 45 5 5 72 NCBI %35
JFEH R ] BlastP Ry E4T [R)J5FF 51 HE X, ZR AN [F]
Yrfeh 55 B bR R R 5 85 A5 B MEGA
A SR AR (1 0001K bootstrap T 42 56 IE , #4) 44
ARG ;385 Uniprot £ 2R % HE 28 81053 14 26 1
HEFT GO DIRETERE, B AR M) 2= T E .

Table 1 Primers for quantitative real-time reverse transcription polymerase chain reaction ( qRT-PCR) of virulence-enhancing candidate

genes from Diaporthe citri strain NFHF-8-4

Elk/EA S EREGIY(5'—3") B 519 (5'—3")

NCS1 CACGAATAGGACCTTCCTTCAG CGGTAAATGGAACAGGGAAGTA
NCS2 CAGAGCAACACAGGCTCTT AGGCGTTGGACAACTCTTTAT
NCS3 AAATCCGTGCTCGTCTTCAG TCGGGACTTTCAGCGTATTG
NCSs4 CCTGTGAGCATCGCTAATGT GTGGTGTTGTAGGCGTTCATA
NCS5 CCAGACAGGGAGAAACTCAAC ATCTTATTCGACGCGGGATG
NCS6 TGATCTCTGGCTCATGGTTG CTATGTCGTATAGGGAGCTGAAG
NCS7 CTCTCGTTGGGCTTGATACC CCACGAACCAGACTTGACTT
NCS8 CTGGGCTTCTGCTGTCTG GGCAATGTCGTCGTCG

NCS9 GACGTTGAGACACAGGTCAAG CGCTCCTGTTTGTTCAGATGTA
NCS10 CATCATGCCATCAGCAGTAATC ACGGCATGAACCTCATATCC
NCSI11 GCGGAGTTCTATGGCTCTAATG CGGCAAAGCTGTCGTATTCT
DcActin GGGATTGCCGTGTGCTACCTTACT CGCGCTGCCAAAAGATGTGA

2 ZER55HT
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AR5 1 M A 18] JAE 5€ 8 NFHF-8-4 1 R 5 R 41

H3BE B15 761 FE B, AAFR 2 AT 7E 15 761

ASHEDR G 5 0 25 B 79. 468% Fh A 1 A KL R

JFH) T REAE 8, DAL 1 AT O R e o T4
Mo (29.73%) . 40 M i ( 28.26%) . £k Hi K
(19.59% ) FIIAN(14. 48% ) %5 4 D IX B, 45GE5 R
SRR AN E AL 5B, IR0 e RIS 1 8144 T
FEE 8 K Sl P9 L 9D DA AR P A | 0 — 28 % LR AT N-
Uit 5 IR TR, o 501 A8 B L R )P 91 e A
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SR, 13BN FII A TR, XS T RE A
JR R BEIR 5 AT B o3 A, 4551 (K 2) s, 302
MRS WE A, PR 62 aa £ 1 046
aa, JLr, EIERR T A BEAE 301 aa 2 400 aa MR

M2, di bk 23. 51% , @37 5K B 101 aa
%200 aa WEMHBIRZ, H N 18.21%, LiR%S
TN, M AR 8] )88 72 B Al 28 Loy I 2R LA/ R

F2 WHBEESHEARIESRF T BREMREN N
Table 2 Transmembrane domain analysis of Diaporthe citri proteins
H A B H A B Akl H AP R H A B ikl
SERIR A (™ (%) e ORE 6 (™) (%)
0 12 525 79.468 12 186 1.180
1 1 146 7.271 13 48 0.305
2 300 1.903 14 39 0.247
3 195 1.237 15 7 0.044
4 215 1.364 16 2 0.013
5 165 1.047 17 3 0.019
6 194 1.231 18 2 0.013
7 205 1.301 20 2 0.013
8 120 0.761 23 1 0.006
9 96 0.609 26 1 0.006
10 176 1.117 42 1 0.006
11 132 0.838
3.94%
28.26%
\ 0.06%
\ \ 0.02%
\\
\i 1.43%
2.48% i)

19.59%

ofigh; @ Zkiil; O g o A o SRHA O 205G O A E AL @B ; e R A

B 1 HEEEREEAREHF ST AEE L

Fig.1 Subcellular localization of Diaporthe citri proteins based on amino acid sequence analysis
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44. 70% 5E L TR AN M B AMAR , 25 3 o S 34 1R 7 571
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e B e TR AR B AMA , B 1 i SR R Y 4
KBELI/NTF 300 aa A28 3 (A Lk 39.52%) , Hik
7301 aa & 400 aa( 5N 26.95%) .

23 FEZHASWMEBMTHEETRE

AETUREE NIRRT FVEE A (NR ) R A5 3R
1,302 Migidkl E 2 o3 h A (134 R Dy e AR B E
HH, H—2EF|H egeNOG-mapper B4 i A 28
A UAER R T RN SE IR ( COG) DIBETER:, 45 5 i
7~ A0 201 NMEAEE R R EATRE (K 4), K
58 MR R T S R (IIRERH) 52 N H TR
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Fig.3 Localization of non-classical secreted proteins of Dia-

porthe citri in plant cells
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Fig.4 Clusters of orthologous groups( COG) functional anno-

tation of non-classical secreted proteins of Diaporthe citri
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Sl [R5 CBM 45 M35 GH 45 F38 . CBM Z514
5 CE 25k

PHI B PR R T 4G 2R (3 4) i, 36 300
Mg AR I B AR N RETE RS, Hrh SR A
Ll ( Fusarium graminearum ) FRE R E2 , I 55
2%, HOR A FEIER 7 ( Magnaporthe oryzae) , 3 30 2%,
AR WA R, SIRELEE 19858 (133 )
FURFZMIR R 0% 1 (91 4>) o 3=, 2R 3] 11 A4
HE SRR T I N7 S MR 2B 73] 2 INS49_
004152, INS49 _ 006730, INS49 _ 002733, INS49 _
006363, INS49 _ 007942, INS49 _ 006111, INS49 _
007653, INS49 _ 002102, INS49 _ 010083, INS49 _
015019 #1 INS49_002531, HIjREHBE L S,
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Table 3 Prediction of carbohydrate-active enzymes in non-classical secreted proteins of Diaporthe citri

WAL P PR R S T K
B IE R E (AA) 2B AAL(2 ), AA3(T ), AAT(T )
KA B WINREG (CE) 26 CE2(1 1Y), CE16(2 1), CE18(1 1)

AR AW SRR (CBM) 26

CBM20(1~), CBM87(1 ™)

GH1(1~), GH3(14), GH5_5(3 1), GH5_7(1 1), GH5_16(14~), GH15(1 1), GH18(1

), GH20(2 ), GH27(14>), GH28(1 1), GH39(14~), GH43_26(1 4~), GH43_29(1 1),
GH53(14~), GH65(1 4~), GHT1(1), GH76 (1 4~), GH78(14~), GH19(1 4~), GH81(1 1),
GH92(2 1), GHI106(24), GH128(14>), GHI131(1 1), GHI52(14>)

W KRB (GH) 2
W AT (6T) 2% GT69(1 1)
ZWEZ R (PL) 2% PLA2(14Y)

x4 WHBEEZEIFLESBHEOBRIETN
Table 4 Pathogenicity-related functional annotation of non-classical

secreted proteins in Diaporthe citri

Yifig2em HHEECE (1)
BRI 11
BEPED S 133
R Bt 91
RS 14
Btk 10
o 6
TIREZ A 35

2.5 HBEZHASDEANEEREER
St — 25 B 11 A3 398 5 A R 1 i i AL I
FEHT A 1] 52 B 20 a3 72 A B9 VB, R qRT-
PCR X - 348 35 PR 7 A ARG 10 )88 72 B 42 Y ol 2 1) B S
Tk KA, SR (K 5) BIR, INS49 _
002733 INS49_006363 . INS49 _007942 il INS49_
002102 FEAAR ] )38 7€ A 4 G aed 7 v 522 I K P B
Ik, Hidr, INS49_002733 1M 1] 15 55 B 12
Jetla] 2 e 5 T A %, 96 h B B 2 T
F3k ; INS49_006363 FE A ] FEFE AR Y 0~ 72 h
SRR T2 5,96 h B 5% 1 5k 3 I 8
INS49_007942 F1 INS49_002102 £ 4 ] i 72 1
12 Y 1 [R] 2 58 T 5 B /N I (] T 1) 2 3k i 3
24 h W RIK KB IEME, 5 Z AR Y 52, INS49 _
010083 F1 INS49_015019 7F A ] i 5 B 12 Ye i
PR & 23k, LR [A) 42 G i ] 3 PR 3 3k 7K 7

ZEFIAR, 5 0 h LG, A SOKOF oK 25 758
B BLAE 72 h, 22 S A58 0 R 12,91 f5F0 23017
W HoA 5 A JE B (INS49 _ 004152 INS49 _
006730 .INS49_006111 . INS49 _007653 1 INS49_
002531 ) TEA 17 8] JA2 52 T 1= % 2o 2 v 387 A Az ) 3]
Fik, LE BHEN INS49_010083 F1 INS49_015019
A RS 5N (] 88 72 T 1 0w i 2
2.6 ZHSDEANEVERFESH
INS49_010083 F:PH 75 el 2 HE 4 984 bp, 4
% 327 NEEERR 15 1 > DHDPS-like 75725 14 35k
(cd00408) ( 8l 6A) ;INS49_015019 H K f 735 15 15
HEA 744 bp , ditid 247 DS FERR , 615 1 > carb_red_
sniffer_like_SDR_c fR~F 25438 (¢d05325) (&1 6B) ,
GO THB4E B B 7R INS49_010083 1] fE & 1% 4-F2 4
DU & S PN A TG P 5 TNS49_015019 W] fig & 4% LU
NAD/NADP 3z AEH T CH-OH 1 F ki
JREEG T, R HTEE R (E 7) B, INS49_
010083 5 Jii Mk [ J8& 5¢ 147 ( Diaporthe amygdali) R Hl
B N8177_012632 ( KAK2597877. 1) F13 3 7] J88 5
W ( Diaporthe eres ) 7 1 # H LA08O _ 000860
(KAI7779478.1) MR 4 R REGR (B 7TA) , B AT
[R5 M 43 1 Ry 74. 429% 1 96. 94% ., INS49_015019
5538 [6] ) 5T T ( Diaporthe eres ) 1% H SLS63 _
009478 ( KAK7721695.1) A HI 4 H SLS64_007713
(KAK7706373.1) LA B g Al 9 (1] 8 7€ 1] ( Diaporthe
australafricana ) KA HE M Dausl8300 _ 012937
(KAL1850403.1) YR 4 X R (K 7B) , f H it
[R50 50 88. 66% .59. 519%F1 80. 88%
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Table 5 Functional annotation of non-classical secreted proteins encoded by pathogenicity-related genes in Diaporthe citri

2D Y A 22 5000 B 1
HH ST K \ \ \ N
(an) >~ 7 241 5 37 T KAL B i P ke [ U PR R T R A
INS49_004152 788 JEAMA GHT8 TR S
INS49_006730 154 JEAMA - FER R -
INS49_002733 546 JEAMA GHT9 FEME R G
INS49_006363 519 R AMA GHA3_29 TR G
INS49_007942 163 e sMA - BRI -
INS49_006111 290 e FAMA - BRI Q
INS49_007653 218 e AMA - BRI -
INS49_002102 62 e AMA - BEPEHOR -
INS49_010083 327 e FAMA - BRI E
INS49_015019 247 A FAME - LR 0
INS49_002531 767 B AMA - FEPE R R S
S.G.Q.E WL 4 1, - R A3 B R SERR K AL A 40 T 1 il ol ] U5 R T e
2.001 INS49_002733 3507 1vs49 006363 . 2.001 INS49_007942
3.001
I 1.50F b 1 B 5ok i 1.50f b
i ﬁ i ﬁ b
ﬂé 1.00F = 1'(5)8_ b b = 1.00F .
E ¢ : 1,00 LA
0.50|- ¢ X 1.00F = 50-
. BRI 10l * i
0 0 0
2001 INS49_092102 20.001 7N549 010083 30.001 /Ns49 015019
IH  1.50 & 15.00 a 25007 :
50k .00F b
£ be o % 2000]
ﬂé 1.00F & 10,000 X 1500t
Z a ¢ E b E g0
= .00
0.50 5.00+ c
b i d m d 5000 4 c ¢
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Fig.5 Gene expression patterns during Diaporthe citri infection
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Fig.6 Conserved domains of non-classical secreted proteins
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31 K M4 1578 1% (Lophiostoma macrostomum) CBS 122681 KAF2659540.1
13{ BT 55 W BR 5 B (daosphaeria arxii) CBS 175.79 XP_033380352.1
A9 72 R (Lentithecium fluviatile) CBS 122367 KAF2676809.1
13 99 ZEALEUETC R (Trematosphaeria pertusa) XP_033679883.1
5 (A 70 K BRI T (Massariosphaeria phaeospora) KAF2876699.1
. I BN BT (Melanomma pulvis-pyrius) CBS 109.77 KAF2793306.1
40 1% BRIE Rl (Polyplosphaeria fusca) KAF2734742.1
{ WFPEVR 78 3 JE W 1 (Lojkania enalia) KAF2257687.1
40 —— AR F (Zopfia rhizophila) CBS 207.26 KAF2195781.1
56 SEHOEFER (Glonium stellatum) OCL06303.1
ﬁ: W/ INAAEFT I (Lepidopterella palustris) CBS 459.81 OCK76404.1

LTI T B (Westerdykella ornata) XP_033652197.1

FIRER KT B (Delitschia confertaspora) ATCC 74209 KAF2203105.1
49— & B FKIEE I 7S I (Diplogelasinospora grovesii) KAK3935721.1
(B At 1 IE 1 (Colletotrichum falcatum) KAK1997574.1

58 EYIRIRFEAIATR (Cytospora schulzeri) ROW01328.1
SEIRFEREI TR (Cytospora mali) KUI69550.1
100l ——— T2 BT HER (Cytospora paraplurivora) KAK7747465.1
JR Bk Ia] FEFE TR (Diaporthe amygdali) KAK2597877.1

39
99{ @ i i8] 3% Ei (Diaporthe citri) INS49 010083
98 -3 5] JFE 72 B (Diaporthe eres) KAIT779478.1
490(: - 7] 25 1 (Diaporthe eres) KAK7721695.1
99 3 7] J4655 B (Diaporthe eres) KAK7706373.1
99

@ M58 52 R (Diaporthe citri) INS49 015019

92 L AR [A] 5% B (Diaporthe australafricana) KAL1850403.1
2 B 78R (Cytospora paraplurivora) KAK7749730.1
SRR REAA R (Cytospora mali) KUI71134.1

95
7 475‘: FVIRIRSTREHI B (Cytospora schulzeri) ROW06052.1
INHTE R AR (Neofusicoccum parvum) GME22196.1
57 S SEERIE R (Macrophomina phaseolina) MS6 EKG11162.1
25 { W% BT 1 (Botryosphaeria dothidea) KAF4313381.1
29 ———— WA E (Diplodia corticola) XP_020128040.1
08 B 6 — H B (Diplodia intermedia) KAL1648860.1
453(: HIRBLEH B0 I (Lasiodiplodia hormozganensis) KAK0609195.1
GRS B H (Phyllosticta citricarpa) KAK7567363.1
56 W38z %5 4760 ] (Coniosporium apollinis) KAJ9662529.1

)

85 LIRS LE BT (Lineolata rhizophorae) KAF2460429.1

21 B FE TR (Aplosporella prunicola) CBS 121167 XP_033396900.1

54 —————— EM AR EM (Daldinia sp.) EC12 OTB12916.1
A E R (Hypoxylon sp.) NC0597 KAI0121537.1

/IS UM LU B3RS 58 T (Hypomontagnella submonticulosa) KAI2620211.1
99 /NG L BBE 5 B (Hypomontagnella monticulosa) KAT0376174.1

87

98

:

A :INS49_010083 H 1R EE 5397 ; B:INS49_015019 FEHARGE K B 7417,
7 EZRASMEARZEESN

Fig.7 Phylogenetic analysis of non-classical secreted proteins
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