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B E: [HF] %23LAA(Polyporaceae)t#t k48 %, HAHAEEZFRK, E5HATRTHZ
EONEFER, HTHRBABRS AN ERARILG—ANEE. [B 6] #mﬁ%wﬂiiﬁ
AR E, MO E R Lk AENEETHERRIRLIET B E | REFEADEAERRG S
%Lﬁ&l/i‘a;ﬁ%#/‘&fj(Trametesglbbosa) SICAU-T41. § 218 i} B #& SICAU-T41 #4742 A 480 5,
fEATH 2K E A LEM . DAL A BHMXZ T OILE, BRAILRLABKG =R TR,
[75:%]1 RAEG%E G ziilf‘%i' Fo. BARIEIRO TR A A BE, M LA,
8L 2K e qPCR KT ﬁ-i’(—ﬁi E Az dh e A . A Illumina A= PacBio -F & #4845 4490
AT E AR SICAU-T41 #AT2 KRB AN 5, FHATRRTN . haiEs. REKH~HERA
BATFR . AR AF oM. [LR] AEBARIRLIE T L0 B 4T3 78 AR B AT A6
ARB WK, FNELRBAABEGEES . FIAA B FREGMBES . THREBERENFREILAR
B Gk . ThiEiFE] 1 ARITA AL ) R IR G F Ak SICAU-T41, HEIEFF 4 3040 mg/L, 1AA F&4
48.10 mg/L, #FeEETEME A EH 2.03 cm, KA % B A 12 (halation diameter, HD)A & % A 42(colony
diameter, CD)tbA& HD/CD 4 2.00. &Kz RAY, Htk SICAU-T41 4 2 LMy e £ K, B
Gk S CK ARG T 74.7%, HRK3EImT 14.4%, T A H38 T 16.7%, ~t@AREH T 48.4%,
R IMT 52.1%, Ko E3HEEFEIT 36.7%, MTIREEL T 82.6%. #ERTF CK, HimEFtk
SICAU-T41 #t 2 &% A E%kﬁ&l’riaﬂr R IAE, FIAEH 29.93x10° copies/uL, %R CK #23
T 123.36%. *TH# SICAU-T41 2474 KR40 5, HIEFEA KA 33.93 Mb, T a8 KR 4%
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H 10 142 4, BAFRmAEAKSY 9843 4, G+C A EH 56.89%; £ eggNOG. KEGG. GO. CAZy
BAB T o REHEE] 7 875, 3 444. 5 793, 448 ANHH; A& G 4 K SLIE AT (transporter
classification database analysis, TCDB)FR %] 1 129 N5 2 M ik A %A X 09452 % G F TR
| H MR SICAU-T41 F A4 22 NRERB = Wom A B &, &AM L. FABKRKE. B-ABLIE X,
A A R A R IT 2 B F B 1540 49 K £ R R & 4 (ribosomally synthesized and post-translationally
modified peptide secondary metabolites, RiPPs)% % A% R R =4 696 M. A THREARAZ M, &
#k SICAU-T41 5 X £ K4 H (Trametes gibbose) 49 -F 34 4% H B2 — 3K M4 (average nucleotide identity, ANI)
{BIA 98.5%, BLYIE M SICAU-T4] Z—txk KRBT, (4] AHBARER L3R F 5 & 2|69 dh 12
A AW SICAU-T4l BA S A MR A MM, L FRAMBAERK, B HH SICAU-T4] &
ERMFIN RS 50, AABAEGRTT ZHAGANRENS, FNFETREREHOE
] 40 2038

XEEIR: EMARFRAALR; XERER;, 2ARANS; REARL;, KREAKRHZHERARK

Screening and whole-genome analysis of a plant growth-promoting
fungus, Trametes gibbosa SICAU-T41

SONG Jingqi, CHEN Yulan, ZHAO Ke, XIANG Quanju, YU Xiumei, ZHANG Lingzi,
CHEN Qiang, GU Yunfu"

College of Resources, Sichuan Agricultural University, Chengdu 611130, Sichuan, China

Abstract: [Background] The Polyporaceae encompasses numerous species that exhibit highly
diverse morphological traits; consequently, no fully satisfactory classification system has yet
been established. Among its constituent genera, Trametes is the most taxonomically chaotic
group within the family. [Objective] To expand the resource library of plant growth-promoting
fungi, we isolated Trametes gibbosa SICAU-T41, a strain of poroid fungus, with plant
growth-promoting effects from the rhizosphere soil of flue-cured tobacco in Huili County,
Liangshan Prefecture, Sichuan Province. This study aimed to conduct whole-genome
sequencing of strain SICAU-T41 to analyze its genomic structure, function, and phylogenetic
position and mine its secondary metabolite gene resources. [Methods] Directed screening media
and shake-flask culture were employed to isolate plant growth-promoting fungi, the plant
growth-promoting characteristics of which were determined. Pot experiments and qPCR were
then employed to evaluate the plant growth-promoting effects and colonization of the isolates.
Whole-genome sequencing of strain SICAU-T41 was performed by Illumina and PacBio
platforms. Gene prediction, functional annotation, prediction of secondary metabolite
biosynthetic gene clusters (BGCs), and comparative genomic analysis were then conducted.
[Results] A total of 78 fungal strains with distinct colony morphology were isolated and
purified from the rhizosphere soil of flue-cured tobacco. Their abilities to solubilize inorganic
phosphorus, produce indole-3-acetic acid (IAA), degrade cellulose, produce siderophores, and
antagonize pathogens were measured. Strain SICAU-T41, exhibiting the strongest plant
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growth-promoting potential, was selected. This strain demonstrated the phosphorus-solubilizing
capacity of 30.40 mg/L, IAA production of 48.10 mg/L, cellulose degradation zone diameter of
2.03 cm, and siderophore production (HD/CD ratio) of 2.00. Pot experiment results demonstrated
that strain SICAU-T41 significantly promoted the growth of tobacco seedlings. Compared with
the control (CK), inoculation of this strain increased the seedling height by 74.7%, root length
by 14.4%, leaf number by 16.7%, leaf area by 48.4%, root number by 52.1%, aboveground fresh
weight by 36.7%, and underground fresh weight by 82.6%. Compared with CK, the addition of
SICAU-T41 significantly increased its colonization density in the rhizosphere soil of flue-cured
tobacco, which reached 29.93x10% copies/uL, a 123.36% increase over CK. Whole-genome
sequencing revealed that the genome of strain SICAU-T41 had a length of 33.93 Mb, containing
10 142 predicted genes, including 9 843 protein-coding genes, with the G+C content of 56.89%.
A total of 7 875, 3 444, 5 793, and 448 genes were annotated in the eggNOG, KEGG, GO, and
CAZy databases, respectively. TCDB analysis predicted 1 129 transporters associated with
various secretion systems. Furthermore, 22 secondary metabolite BGCs were predicted in the
genome of strain SICAU-T41, involved in the synthesis of various natural products such as
terpenoids, non-ribosomal peptides (NRPs), B-lactams, and ribosomally synthesized and
post-translationally modified peptides (RiPPs). Comparative genomic analysis showed that the
average nucleotide identity between strain SICAU-T41 and T. gibbosa reached 98.5%, confirming
that SICAU-T41 was a strain of T. gibbosa. [Conclusion] The plant growth-promoting fungus
T. gibbosa SICAU-T41, isolated from the rhizosphere soil of flue-cured tobacco, possesses
multiple plant growth-promoting properties and significantly enhances tobacco seedling growth.
Whole-genome sequencing and analysis of strain SICAU-T41 revealed the genetic basis
underlying its plant growth-promoting mechanisms at the genomic level, while also enriching
the genomic database of T. gibbosa.

Keywords: plant growth-promoting fungi; Trametes gibbosa; whole-genome sequencing;
comparative genomics; secondary metabolite biosynthetic gene clusters

FHR, BHMAER D EENDIRRG,
Horp e 8 8 YOl 2 Z AL BN 0 K o TR L

% fL i B (Polyporaceae) f& — 25 fiE 43 it K
JMREMARERWERW, J&8 THTFEHN

(Basidiomycota), {4 J& (Trametes). fill H-
J& (Pleurotus)%!, H R & F 2L I 5T 24
HTEREMAR R . B R, K]
ZALRRERE AR M TP I E ALY, R AR
M5 AR IEIR, TEARRG AR E LR
AP, o2l B A M E M E, #hE
PR 3 Mk A BTG 2 LR, 8
Vi 1O A R I 22 L BT A W Y B S B T
HAPUMRE . PiR . PUESEAHEN:, JFHAR
% REEERANZILE LA B &ENE R
HMEST, ZILHMFRK Z , BARHE2

i —A Rl

TP AR BRAFAE — S BEPR Sy R AR B fie A= T
I (plant growth-promoting fungi, PGPF)JH 25
w2, N A HAETEERPR 50— S YA
K AEBOmR M 2 R LR, AR EAE ) A K
W5 KB, PGPF AL Y0 AR Brfie AE 41 B (plant
growth promoting bacteria, PGPB)H. 4 AH [A] i) 4
Pyt A=V FFAR AL AR FRAILER T AR T 4
A, LEIUR N E AR 2450, e
SEREE P R P s, R B A R A
AR B AR R 2P {H & PGPF Z 3¢
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L PGPB 2. HETHISL A Z 1) PGPF AU K
%% (Aspergillus niger) . iR [¥% &) (Saccharomyces
cerevisiae), A% [ (Trichoderma), 1M £ fL I 7E
TP A T T B b

ABEFELIVT 148 T 1l B A v M 2 BT Y
KEIRIRRPR -3 R oy A, o B B HE AR Brf
AR EE R, JFRHS AW r A
PacBio RS ¥ 5.53F-SZHHM 547 R (single-molecule
real-time sequencing technology, SMRT)XJ#H 4]
HRBRAR AE RE 7 fic 5 1Y) B TR R A 74 2 R A
I RETE RN A BE R L A3 Ay o 3l 2ok Pl
PRI 27 53 AT iz bk S i e ofh |) 3845 22 5%, DA

A H R G A G AL, FE RIS KRR = 1) M
Y FIHL I 26 5 FRie FE At o

1 MR 5=

1.1 &

T A SR A )AL R BTG M 2B
FEIRARPR L, AR AL, pHS.72, &
KFE 6.67%, AHLF 1.81%, BfFE%A 90.73 mg/kg,
R 8.57 mg/kg, HAEH 116.00 mg/kg.

HiEERS fl B [Alternaria solani (Ell. & Mart.)
Jones & Grout] . P4 JK 2R il 4 JJ @i (Fusarium
oxysporum f. sp. niveum), 444 4-T B4 Toll
WA R TREEARMR PO, KIBH®E
(Escherichia coli), bt d BXIEAAEAYHE A AR
N 5 4 {04 45 BK 1 (Staphyl ococcus aureus) ,
B | A 5Y S S /N

PEARAEIE = 40 87, =B MR ARV B
E
1.2 ERE

Ty 5 S48 ) M B I8 (potato  dextrose agar,
PDA) Y5 37 5 2 2% SCHR[8I ML, 52 4 R o HL ik
(Pikovskaya, PVK)}5FEHZ 2 SCHR[ 10102 ], 4
[RRE IR IS ORI L], R W 2T 4E R 4N
(carboxymethylcellulose Na, CMC-Na)}5 32
25 SCHR[12BCH], 35 KT S Rl pl 225 SCRik[13]
Be il o

1.3 FERFIF{NEE

S2 (Salkowski i 5fl) FL (A : 4.5 g FeCl3 %
F 300 mL 7K, /il 1 mL 98% H,SO4, ¥HGE
A& 1L, 1AA KE R 5-200 pg/mLIM,

MUB 2% M : ¥ 12.1 g = 2L B RL G JL
L€ [tris(hydroxymethyl)aminomethane, THAM] .
11.6 g HKl2 . 14.0 g iR 6.3 g HsBOs i T
488 mL 1 mol/L NaOH, EZAZE 1 L, 4 °CLAAM,

0.1 mol/L WFRERZE M (pH 5.5): #F KH,PO,
13.609 g. Na,HPO4 14.198 g % f# T 800 mL 2=
Bk Hr, 0.1 mol/L By HC1 #1 0.1 mol/L #y
NaOH T Z M pH fHZE 5.5, &4 % 1 LM,

0.1 mol/L BRERZZ WP (pH 11.0): 4% Na;HPO,4
14.198 g %f#T 800 mL 25251 /KH, 1 0.1 mol/L
i HCI 1 0.1 mol/L Y NaOH &5 2% M pH {i
E11.0, EFEZE 1L,

Z I ReM R, TEBR R B (b DA BR
oNEly WUREODHL, RIS AGE O A
FRAHE,; HERETENL, F5KEGAEHRT
BHEA R
14 TIREFEHNS B4

B 10 g HHERE S A 90 mL JER/K, 30 °C,
160 r/min #i#7% 30 min, & S min 5B E3,
FREERFEZ 1071077, 458X 100 uL 45 PDA,
28 °CEIE B35, Mt PRBCA T 75 2lifk .

1.5  FHLEMEEERE BN E

TR AL 5 AT PVK IR A 7 5L
28 °C. 160 r/min 553% 7d, 4 °C. 10 000 r/min &5
O 15 min B B3, FEREEHT HL (s i o)
1.6 FZIAA BEHMZE

W AR R & RIG R, 28 °C,
140 r/min ¥5 5% 3 d J5 K 5 S2 FL Al &5 iR
A, TEREH RN 30 min )5, 4 °C. 8 000 r/min
B0 10 min B RS, 530 nm MG, S8
ARARAETR 3k, DL TAA R Rk AR A |
ODsso A AR VEARHER ZE , X Bebn i th 4t
TR R R B TAA
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1.7 4 RPEFEREDNE

W BAZ S mm AR EEERP T2 S LT 4 Rl
SR, 28 CCHEGIEFE 3 d, IE LT 4k K Vi el
PN
1.8 FEEREAEEINE

¥ EHAE 5 mm MR F R RE S Rl
i, 28 °CHEFR 3 d; Ay B a2, R
BRAAR, e fic %+ 8 H 4% (halation  diameter,
HD) X [# 7% H4%(colony diameter, CD), 118 %4
FME(HD/CD)!™,
1.9 FEEEEGEINE

g% A HC 200 uL 4 ¥ (A A K R
(Staphylococcus aureus)F1 K % #T B (Escherichia
coli) ) AT Ak Y 122 ol 1) S 5 il 1) ~F- Al TR 2T
BRR e e, PO A S mm [EH, 28 °CHE
3% 3-5d, &P B EAR . Bt R A
FEAS TR . VU NARIE R TT AF 26 °CHE 5% 2 A,
P22 KBRS LG 25 H o FHFTHLERE 0.5 cm
He, B E PDA Pk, PO B e R
2-3 om bR LT, £5 5% 7 d WA R R g,
1.10 HEEGEGIERMENE

BRI E PVK AR 573,
28 °C . 160 r/min ¥53% 5 d. B 1 mL N 4 mL
MUB & #i, B4 5l A pH 5.5 F1 pH 11.0 A9
0.025 mol/L X il B AR IR — 44 1 mL, 37 °C
K1 he BlJEHKIKIIA 1 mL 0.5 mol/L CaCl,
il 4 mL NaOH, R5JJ50 420 nm WG, 4
W1 /L X A AL I AR EVR M 0, 1. 2. 3,
4. 5mL, A TG ACK B PR R R RN 2
5 mL, #RJE Ry, e ot
JE, 2l bR 0
111 R4 BER T 68 18 B9 48 4 3R 56 iF

X AN A S 6 Hh 7 258 1 A5 1Y 25 A A D AR B
it A A5CR A A A T T R ) 2 A RN T A T 5
HE. B RS A R 0 87, i T4k 5%
o, SR AP LB B IR 2 PERTE R R
JEHEHL . DI3ER SICAU-T41 HFI IR, LA
PDB AR =5 A IR, BN PN E 3 IR E

5o AT 2021 4F 4 AFE DAL K25
SHEEHOCIREE SR E ST, R 25 °C, SR
B 2 000-3 000 Ix, BERIEHATK 14h, BN
AR 70%-80%. FANEATRA 2.5 kg
i, AR 1 BRI, e
SN 20 mL TE 771 PDB K5 ##3
1.12 SRR EE PCR

I T L5 A A AR B e A SR e AR 1 EL B TR
PRI AFERH T, @1 Prokka (v1.11)F1 Roary
(V36N Wk R R B, &
BLAST HXI ik J5 iR 519 4-F (5'-AT
GGGTTGTAGCTGGCCTTC-3")5 4-R (5'-ATC
GATGCGAGAGCCAAGAG-3"), % ] SYBR
Green I 2¢ Y658 5t PCR Jy ik, DA A% B 04 BRI
JEORL AR ME 5 (107 —10% copies/uL) & 7 Fr i HH 2% .
B 75 A% AR B DNA R EHR B E] 1072 ng/uL,
VR ZR . DNA A (107 ng/ul) 2 uL, |
TUF5147(0.5 pmol/L)4% 0.5 uL, SYBR Green I
10 pL, ddH,O 12 uL. JZRi4cf4: 95°C 30 s;
95°C 5s, 60°C20s, HREFNES, 45K
TE¥ . FH Excel 2l 45 il £ 3 3153008 HAR B
38 ECR 1Y 7% 5 (copies/uL)! ).
1.13  EFEMF. AEMINEETE

W AW FE ARAS 1 2555 H P AR B A A O I
A ) L TR TR R 1) T 22 AR B TR AR AR R
A B 2 w74 3 R A1)y . {3 ] Nanopore
Sequel *F- 15 # Illumina NovaSeq PE150 1 1l ¥ .
XSk . ARBT R RN B reads (KJE<2 000 bp)
PEAT I 385 , 8 Falcon A1 CANU il - it it
4%, ] Augustus 3.03 . GlimmerHMM 3.0.1
M GeneMark-ES 4.3.5 Xif 3[R 45 7 47 M Sk 79
i, A EVidenceModeler (version r2012-06-25)
W5 TN 235 SR A0 [ R T 45 SR A T8 A o NCBI
#l HMMER (HMMER E-value<le—15, HMMER
coverage>0.35) . UniProt 42 B3k 47 B AN I
RE U,
1.14 RGN IEME R EE TN

iz FH antiSMASH v7.0 #4325 A Ha AR b
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A A RIOR B AR 1Y TR B RR P IR A 0 1
FEAFEHATIRA AT, FF 000032 T RV TE 1Y 2R
Wy AR e
1.15 HEBERBE SR

fdi 4] FastANT {473 B 25k R 4H 22 1] ) Jsoxt
SEIIAZ A IR — E( P (average nucleotide identity,
ANID)E, 2K ] OrthoFinder v2.5.4 Bk {443 #r 3 K
FEEAN LY DL IE 2 FE IR Wy s fift FH S8 D1 B
) [E] 5L M & e 2, JF ] FastTree #{4FiEF T
ATALARTT,
1.16 ¥ESH

JH Microsoft Excel 2021 2% FRELRE B P, K
il IBM SPSS Statistics 26 #:4T 57 22504 (P {H),
FH Origin 2021 AT K, - (EE7R
RN E SR

2 EXRE55M

2.1 WRIMEEEEMNDEESRIEER
Xof 15 SR AR B - 34 S 6 T R AN BRI AR

F1 BONEBEEEKBBEESD. 5 1AA &
Table 1

PDA Vi, H:oregalifbi3s] 78 HhA T
SMEE R, AFERKROEBERET . 7 IAA
REJT . BEMRLTAER BT MRk BE 1 nsk 1
Jis, HEPURIRERE I 2 iR, BERS TSR
THUBE AR 26 ftk, Hh 6 HREwFERXT
25 mg/L; Hj” IAA BEIMEARILA 50 Bk, H
1 IAA PR T 30 me/L B 5 0k HeF4es
FEffRRE TR 14tk Hh 2R 4 KRR B BAR K
F 2 em MRARIEA 5 R gk ge 1 L
A 3 k. REREPUANBEAR LR AT 15 Bk, REFSIL
VORI T 00 13 Bk, REFs P4 (%)
BRIERYA 13 bk, BERPIRIBAFEMA 11 Bk,
RE I B 0 2 Fp R DL AR IR B A 10 Bk o B2
I 35 ) — A A 0 R B AR A R B A ) B TR T
SICAU-T41, HiF#EN 30.40 mg/L, IAA
14 48.10 mg/L, £F 4k K M Bl H A2 4 2.03 em,
BR# A& HD/CD Jy 2.00.
2.2 E#k SICAU-T41 RUREESEEE 14
WPk SICAU-T41 {17 T b EA A 72 Y )

« BERAGERENRFEREAENER
Results of phosphate-solubilizing capacity, IAA production capacity, cellulose-degrading capacity,

and siderophore-producing capacity for some isolated fungal strains

Strain code

Phosphate solubilization Indole-3-acetic acid (IAA) Cellulose hydrolysis

Iron production carrier

capacity (mg/L) production (mg/L) zone (cm) capacity (HD/CD)
SICAU-T1 30.20+2.31b 20.80+0.34d 1.50+1.15b nd
SICAU-T10 32.40+2.01b 23.40+1.12d nd nd
SICAU-T15 nd 36.30+£1.94c nd 1.77+0.23b
SICAU-T17 17.30+1.57¢ 27.30+3.65¢cd nd 1.58+0.20c¢
SICAU-T32 38.80+1.77a 10.60+0.54¢ 1.50+0.91b nd
SICAU-T35 nd 26.10+1.28cd 2.22+0.57a nd
SICAU-T40 16.20+0.85¢ 40.60+1.94b 2.20+0.43a nd
SICAU-T41 30.40+3.02b 48.10+0.25a 2.03+0.86a 2.00+0.12a
SICAU-TSS 20.10£2.11¢ nd 2.10£1.12a nd
SICAU-T62 nd 2.40+0.41h 2.16+0.42a nd
SICAU-T63 31.20+2.05b 11.60+0.38¢ nd nd
SICAU-T66 nd 31.20+1.05¢ 1.30+0.71c nd
SICAU-T72 nd 31.30+£5.25¢ nd nd
SICAU-T74 29.70+2.13b 26.00+2.78cd nd nd

ARG FhE R [A]— 48 bR AR A [ h B W] 22 57 .25 (P<0.05); nd: ARAGH .

Different lowercase letters after the numbers indicate significant differences in the same indicator between different treatments

(P<0.05); nd: Not detected.
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Table 2 Antagonistic ability against phytopathogens of some isolated fungal strains

Strain code Zone of inhibition (ZOI)

Alternaria solani

Fusarium oxysporum

Staphylococcus aureus  Escherichia coli

SICAU-T1 ++ +
SICAU-T6 ++ +
SICAU-T29 ++ -
SICAU-T32 ++ +
SICAU-T38 + _
SICAU-T40 - +
SICAU-T41 ++ +
SICAU-T42 + +
SICAU-T49 + ++
SICAU-T59 + +

+ PRI - FPUABEHE; - HhhilE.

++: Antagonistic circles were extremely obvious; +: Antagonistic circles were obvious; — No antagonistic ring.

U (B4R 5 CCTCC No: M2022701)F1
VUM 2 R 2 R e == B0
Pk SICAU-T41 ¥ 3:F PVK WARRE # 3L rp 47
Bige, BERREEIS IS RAE 1 BN, HwRE
SICAU-TA1 [ Tl i Tl 0 2 ol e 1% 1 1
BT RIS EE . BRmE, wiE
SICAU-T41 j= A= TR M BE IR Bl £ 60 h B 35 21 £
i, Sk 82.7 pmol/(L-h), T Bk i R e 7
36 h Bk IE(E, &y 58.2 pmol/(L-h).
2.3 Bk SICAU-T41 Xt EA{R 4 SN

AT RIEEFME R CK, Fk SICAU-T41
AE B MR HE R BT A K o B SICAU-T41 4b B
T AR S S CR AR L3I T 74.7% AR 38
T 14.4%, WHREEIT 16.7%, MR
T 48.4%, MEIEINT 52.1%, M b SN
T 36.7%, Hu N IREEE RGN T 82.6% (K] 2, % 3).
2.4 Btk SICAU-T41 7R EMARPRTIERY
EJERE

X AR NG HAR PR -3 EF T RT-qPCR il %E ,
R RNFRAEZ (K] 3A) S bR SICAU-T4 1 € 5
5 (K 3B). MI#T CK, WINEk SICAU-T41 fE
i E PR E A AR bR P R E A R, E A

1 EHRSICAU-T41 BIERTHAERERIE M ACP:
FRVERSERE ; ALP: BlIERERRAS

Figure 1 Phosphatase activity of strain SICAU-T41.
ACP: Acid phosphatase; ALP: Alkaline phosphatase.

oM 29.93x10° copies/uL, 5 CK #2151 123.36%
(K 3B).
2.5 Btk SICAU-T41 HWEEAEFFIAE
LRERER

FIRR SICAU-T41 )4 55 IR 21 I e $di (3
[K % 5% 5 . JBPAFL000000000)%5 F4n &l 4 fr
TN o FENZH K /NR 33.93 Mb, 4H%E scaffolds
31 4%, Y%K E R 1094 508 bp, G+C &
N 56.89%, fifi i BUSCO #k{FPEAl 55 R 4H 5¢
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SICAU-T41

2 M SICAU-T41 EFIEEARIR A M HARRBE; B: M BHRIESE .,
Figure 2 Effects of SICAU-T41 inoculation on tobacco seedlings in pot experiments. A: Phenotypic
characteristics of tobacco seedlings under pot experiment; B: Whole-plant morphology of tobacco seedlings.

3 R SICAU-T41 E7HE & 2 &K & TIE#R
EEES
Table 3 Results of growth parameters for tobacco

seedlings inoculated with SICAU-T41 in pot
experiments
Treatment CK Strain
SICAU-T41
Plant height (cm) 22.90+1.11b 40.00+3.40a
Root length (cm) 13.90+2.86b 15.90+2.03a
Leaf number 9.00+0.40b 10.50+0.60a
Leaf area (cm?) 73.30+1.33b  108.80+2.32a
Root number 36.50+4.05b 55.50+3.24a
Shoot fresh weight (g) 13.90+0.65b 19.00+1.40a
Root fresh weight (g) 2.30+0.74b 4.20+2.88a

AR NG FbE R R [R] — 45 bR 7E A [7) 4b B[R] 22 53 W 2
(P<0.05),

Different lowercase letters after the numbers indicate
significant differences in the same indicator between
different treatments (P<0.05).

B H 98.3%, 1hd L DR 41 40 %5 i s ds v R o
HH 452K ncRNA TINZE SR AT, dE4065 RNA Y
MBCH 299 4>, s RNA TS 235 4>, bk
A& RNA T E| 40 4>, HAl RNA FE] 24 14~
S T 3 DR 00 45 TR S, T A R 3 R
10 142 4>, E A gt 3L FHCR 9 843 4>, B4b
BFECHh 61 6304, BNETEHCH 51787 14,

2.6 ERARRBERENINEEERE
2.6.1 eggNOG 5

eggNOG 7r KRG FEW L5y 0y 25 4
group, FEFEEE] 7 875 ML (B 5). il F Ay
ae kW, . E4 5B K (replication,
recombination and repair) g L HF i £, Hik
N W E B E A RS g7 E
(posttranslational modification, protein turnover,
chaperones) Fll % 2% &% iz 5 X #f (carbohydrate
transport and metabolism)%F 3 K 4325 (& 5).
2.6.2 KEGG i

it KEGG Bod B 13 B A5 31 3 444 3L
530 8 A FEACH (K 6). Horhist (45 B Ak
Fil(genetic information processing)ZS 7| #) 3 [K 5k
%, A 2257 AEEE 6). mAKMLEW
i (carbohydrate metabolism) A1 24 & B2 1L 14}
(amino acid metabolism)7E 2 g A2 51 H 3L A
Bz, 40l 408 M 346 NIEIH L 555
S (signal transduction)7E ¥ 5% {5 & Ak # 2 5l op
HEHERE, A 575 MHREE 6).
2.6.3 GO IR

il GO FHRFEFRGE 5 793 A~
(B 7)o BRI SILTT 73 =R, W
I R BRI AL A P S A R (cellular
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3 BREIMERFRLIE RT-qPCR FrfERZL(A) R E#k SICAU-T41 EZFH TIEFHEEEB) KB
R 1 logio Fel MM, B AN R /NG 5 B R0 [ — 8 bR AE A [R) Ak BE ) 22 5+ 1. 25 (P<0.05)

Figure 3 Standard curve for RT-qPCR analysis (A) and colonization density (B) of strain SICAU-T41 in
the rhizosphere soil of potted flue-cured tobacco. In Figure B, the data were converted from logio to linear

concentration values. Different lowercase letters above the bars indicate statistically significant differences
(P<0.05) among treatments for the same metric.

14 NOG
‘g, B A: RNA processing and modification
W B: Chromatin structure and dynamics
C: Energy production and conversion
D: Cell cycle control, cell division, chromosome partitioning
B E: Amino acid transport and metabolism
B F: Nucleotide transport and metabolism
B G: Carbohydrate transport and metabolism
B H: Coenzyme transport and metabolism
. M1 Lipid transport and metabolism
= k- J: Translation, ribosomal structure and biogenesis
K: Transcription
.3 ML: Replication, recombination and repair
B M: Cell wall/Membrane/Envelope biogenesis
B N: Cell motility
O: Posttranslational modification, protein turnover, chaperones
P: Inorganic ion transport and metabolism
B Q: Secondary metabolites biosynthesis, transport and catabolism
R: General function prediction only
B S: Function unknown

i Ny W T: Signal transduction mechanisms
e Y | i / CAZy U: Intracellular trafficking, secretion, and vesicular transport
% e V: Defense mechanisms

7 ’ -—-G+C .gg W: Extracellular structures
6 B G+C content+ " PL B'Y: Nuclear structure

B G+C content— BGT Z: Cytoskeleton

B G+Cskew+ mAA  EUnknown

B G+C skew— CBM DFVE

4 TPk SICAU-T41 M EFEFTRERE BREEHE 14 NFSHKERT 5000 bp /Y scaffolds, {1
T AEE S fncE B MSMERRERE SR, FRPTR: EEA RN, BT EA CDS, R B
CDS. rRNA Fl tRNA ., G+C & & F1 G+C skew.

Figure 4 Circular maps of the complete genome of strain SICAU-T41. The circular diagram includes 14 scaffolds
with sequence lengths greater than 5 000 bp, organized into seven concentric circles. The information marked
on the map is displayed from the outermost circle to the innermost circle as follows: genome size, CDS on the
forward scaffold, CDS on the reverse scaffold, rRNA and tRNA, G+C content, and G+C skew.
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KOG function classification
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1 A: RNA processing and modification

I B: Chromatin structure and dynamics
I C: Energy production and conversion
I D: Cell cycle control, cell division, chromosome partitioning
0 E: Amino acid transport and metabolism
F: Nucleotide transport and metabolism
11 G: Carbohydrate transport and metabolism
I H: Coenzyme transport and metabolism
B I: Lipid transport and metabolism
B J: Translation, ribosomal structure and biogenesis
B K: Transcription
I L: Replication, recombination and repair
I M: Cell wall/Membrane/Envelope biogenesis
I N: Cell motility
I O: Posttranslational modification, protein turnover, chaperones
B P: Inorganic ion transport and metabolism
M Q: Secondary metabolites biosynthesis, transport and catabolism
I R: General function prediction only

S: Function unknown

T: Signal transduction mechanisms

U: Intracellular trafficking, secretion, and vesicular transport

V: Defense mechanisms

| W: Extracellular structures

Y: Nuclear structure

Function class

ABCDEFGHIJKLMNOPQRSTUVWYZ 117: Cytoskeleton

5 B4k SICAU-T41 #J eggNOG I F B o L5 it

Figure 5

nitrogen compound metabolic process)Fl4: ¥
& Hid 2 (biosynthetic process), 43 7l 7 FF 2|
1650 A 1439 AJE 5 A ig 4 5y rh 2240
Jitd (cell) F11 41 Jfd PN (intracellular) #H 5¢ A9 % A B
£, 5r5Ih 2493 A1 2394 4N T IhRET E
P B T 454 (flon binding) 5 48 1k 34 5L 1
(oxidoreductase activity)fH & FEH %, 435
N 2225 AN T75 A
2.6.4 IEEB ST LEBIEE S Hi(transporter
classification database analysis, TCDB); %%
TCDB RN, Wtk SICAU-T41 ZEA 21
1129 NGRE (18 8). Hh A A2 3K S
1z 75 H (electrochemical potential-driven transporters)
T2, it 299 A, HRE R R kP
%12 % M (primary active transporters) %= N
260 1, il 18 25 [ (channels/pores) A% A 224 1>,
B2 5% 12 4 B - (accessory factor involved
in transport) 163 ~, N4 IEF iz R4
(incompletely characterized transport systems)
149 1>, ¥%iz £ H B (group transporters) 28 >,

5 5 i 7 38 4K 25 1 (transmembrane electron

carriers) 6 |,

eggNOG Functional annotation classification statistics of strain SICAU-T41.

2.6.5 WKL EHIERETE(CAZY)

Wil CAZy $0¥ B 2 W h K46 & 9
MG AH 0GR A3t 448 4>, I 9 R, Hop
BE T /K fi# i (glycoside hydrolases, GH)AY 3 [A
wZ, A 202 4, HICHHEIEZLE(glycosyl
transferases, GT), A 77 4>, W/KALEY)HG G
(carbohydrate esterase, CE)HJ & 70 1>, Hf
Bh & Ak 36 5L (auxiliary activities, AA))E =
A 69 4, WKW 4G Y (carbohydrate-
binding modules, CBM)H 21 1>, ZHiZL 17
(polysaccharide lyases, PL)A 9 1~
2.7 BE#k SICAU-T41 BDR KRS 24
& & R E E TR RO TN 43 4

iz Ji] antiSMASH v7.0 #f- % T ¥k SICAU-T41
PR L DR AH R A 000 0 B, 4 2R AR 4 i

MBI R T41 BYSE R 2 b 4 T 22 5K
AR AR G BRI, R T 2R RER
S, HA Y EISRAY terpene FEH R H R Z |
A 13 4, HIKH fungal-RiPP-like & [H % 1
NRPS-like B:FIfE, &A 4 4>, AERMHARKLSE
(non-ribosomal peptide synthetase, NRPS)J [F 7%
A 1A HP RS ERRES e A&
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KEGG classification
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Figure 6 KEGG functional annotation classification statistics of strain SICAU-T41. The x-axis indicates the
number of genes, while the y-axis represents the classification content of KEGG.
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GO classification

Biological process 5154
Cellular nitrogen compound metagolic process 1650
Biosynthetic process 1 439
Small molecule metabolic process 807
Transport 748
Catabolic process 677
Protein maturation 565
Cellular Ermein modification process 457
Carbohydrate metabolic process 323
Translation 286
.. Response to stress | Em—) 279
Lipid metabolic process 221
Cellular component assembly 187
Signal transduction 179
Cell cycle 170
Chromosome organization 128
Ribosome biogenesis 118
. Cell dividion 118
Cofactor metabolic process 104
Transposition 91
Reproduction 88
mRNA processing 84
Generation of precursor metabolites and energy 82
i I\ilienlzirf‘me arganization el
itochondrion organization 70 3 i
Sl Cytoskglelonbor anization 61 - BIOlOglcal PROCESS
ulfur compound metabolic process 57
3 o Protei_n]golding 36 B Cellular component
Cell wall organization or biogenesis 53 X
o i _ Homeostatic process 51 I Molrcular function
Symbiosis, encompassing mutualism through parasitism 45
_ Mitosis 39
Secondary metabolic process 38
Chromosome segregation 30
Anatomical structure development 27
Cell differentiation 17
; . ; Aging | |
Anatomical structure formation involved in morphogenesis 1
Nitrogen cycle metabolic process 11
Cell death 10
Growth 10
Cell morphogenesis 6
Immune system process |5
Plasma membrane organization |2
2
1

Function class

Cell adhesion
Cell proliferation

Cell
Intracellular 2394
Organelle 1 858
Cellular-component 1685
Cytoplasm 1357
Protein complex 515
Plasma membrane 329
Extracellular region 132
Cytosol
Nucleoplasm 67
External encapsulating structure 31
. Nuclear envelope 23
Microtuble organizing center 16
Extracellular space [l 9
Molecular-function 4893
lon binding 2225
Oxidoreductase activity 175
A binding 567
DNA binding 544
Kinase activity 349
Nucleotidyltransferase activit 348
Hydrolase activity, acting on %‘]ycosyl bonds 172
1gase activity 171
Structural molecule activity 170
Nugleic acid binding transcription factor activity 143
Lyase activity 143
Methyltransferase activity 129
Helicase activity 110
Transferase activity, transferring acyl groups 105
Isomerase activity 93
Enzyme binding 89
. . Enzyme regulator activity 87
Transferase activity, transferring glycosyl groups 86
ipid binding 84
Phosphatase activit 79
Hydrolase activity, acting on carbon-nitrogen (but not peptide) bonds 70
Nsperase activity, transferring alkyl or aryl (other than methyl) groups 42
" Transcription factor binding 24
Protein binding transcription factor activity 21
Cytoskeletal protein binding s
Small conjugating ]_;lm_rotein binding i |
istone binding i1
Unfolded protein binding Ji |

2 000 4000 6 000
Number of genes

7 B SICAU-T41 #) GO THEEER DGt  BUARRFREENEH , PALIREIR GO B KENE .
Figure 7 Classification statistics of GO function annotations of strain SICAU-T41. The x-axis indicates the
number of genes, while the y-axis represents the classification content of GO.
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Function class

8 ¥k SICAU-T41 B9 TCDB INEEF B9 X%t

Il 1: Channels/Pores (224)
Il 2: Electrochemical potential-driven transporter (299)
3: Primary active transporters (260)
B 4: Group translocators (28)
Bl 5: Transmembrane electron carriers (6)
I 8: Accessory factors involved in transport (163)
9: Incompletely characterized transport systems (149)

Figure 8 TCDB functional annotation categorization statistics of strain SICAU-T41.

202

GH = GT m=CBM ®mAA =CE =PL

9 Btk SICAU-T41 KL &HEEEE N
GT: WHILFAM; GH: BE1F/K#HG; PL:
WA ; CBM: KILG P4 G CE:
KA S VIR s AA: S B A LR T

Figure 9  Carbohydrate-active enzymes of strain
SICAU-T41. GT: Glycosyl transferases; GH:
Glycoside hydrolases; PL: Polysaccharide lyases;
CBM: Carbohydrate-binding  modules;  CE:
Carbohydrate esterase; AA: Auxiliary activities.

B IR G, ML 100%. XIS 5
IR E AR A=Y, W TR LR |
ZEWr . (1)-5-if A EE A AR ZAR S . AN, i
A8 ik DR T i T A AR I A 02K Py T
TR =4 G BRI R, 3k 2857 ) m] RE AT B

P 285 4 AR P 12k
2.8 Ttk SICAU-T41 BULL 3B LB 5 4

ANI fE 7 Hras B e 10A FrR. Bk
SICAU-T41 575 {4 ¥ [# (Trametes versicolor).,
I 21 ¥ i (Trametes sanguinea) . F. K # #
(Trametes maxima) . # 47 ¥ B (Trametes
meyenii). HEZR I (Trametes elegans) . £ e
I (Trametes polyzona) . R Z1 #& & (Trametes
cinnabarina) F1 4% & 14 [# (Trametes pubescens)Z.
[ ANT R 70.0%-73.5%, MK TFFpla) % E
(G FHEL(95%) . A K SICAU-T41 5k B4R
¥ 1 (Trametes gibbosa) 2 ] 1Y) ANT{H 1% 98.5%,
SLAH ry AR B R, DT MR SICAU-T41
e — PR R SRR T B DU IR 3 B 1) 485 2R 4
Kl 10B fif/R, Hkk SICAU-T41 53R H
(Trametes gibbosa)7e [A]— 4~ 4%, FFH 2 49
P A B A, R BT A ) 22 S R B AR DN
AR BN )
3 Wik

% fL i FH(Polyporaceae) 2 5 25 EL 14 il — 4>
KB, HEBRE T REEE LR, Ho R
J& (Trametes))™ 12 b F 31 48 Tl FR 548 52

AR SR H AT X Z AL AR R Z R K
TrEMARR . B RAGMITH, 2l
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4 B SICAU-T41 EFEHENR BRI~ MENE R EE R

Table 4 The gene clusters for the biosynthesis of secondary metabolites in the genome of strain
SICAU-T41

Region number  Gene cluster type Start End Predicted product Similarity (%)
1 Terpene 69 669 91 402 - -

2 NRPS-like 102 289 102 289 Basidioferrin -

3 Terpene 271 894 293 009 - -

4 Terpene 410 655 433 632 Clavaric acid 100
5 Terpene 444 842 465 955 - -

6 Fungal-RiPP-like 467 079 467 079 - -

7 NRPS-like 697 794 741963 Basidioferrin -

8 Fungal-RiPP-like 724 257 801 022 (-)-(R)-nephthenol -

9 Terpene 733 459 754 795 (+)-3-cadinol 100
10 Terpene 808 317 830 360 - -
11 Fungal-RiPP-like 823 741 823 741 - -
12 Fungal-RiPP-like 974 594 1017 650 - -
13 Terpene 1 070 360 1 094 046 - -
14 Terpene 1214 598 1251105 (+)-6-cadinol -
15 Terpene 1300958 1327 385 - -
16 NRPS 1306 759 1 354 642 Basidioferrin 100
17 Terpene 1334320 1373 887 - -
18 Terpene 1528329 1554272 - -
19 NRPS-like, betalactone 1570 757 1615901 Basidioferrin -
20 NRPS-like 1 606 685 1 651261 Basidioferrin -
21 Terpene 2 598 841 2 623 652 (+)-9-cadinol 100
22 Terpene 2 624 522 2 645 906 (+)-6-cadinol 100
—: AT E Y.

—: No product was predicted.

PR AR ) EL A A AR RO s o ASBIF 58 KSR
MR B - 338 o i 2 8 — Ak 2 A AR AR B A AR K
AR ILIRIE T SICAU-T41, H IAA 7 &H
48.10 mg/L . £F A RFFfRIE A2 R 2.03 cm., £k
# & HD/CD & 2.00, #8570 BE A% 761 5
PONRAMHR TN . & W OmARE . b,
M A5 Pk SICAU-T41 1) B2 M 0 iR B 1% 1 B
oA 82.7 wmol/(L-h), i i i v 1 e v >
58.2 umol/(L-h)o A 56 F X A% TR A A 0 A Fm 12 2
RO SCEFAROR , AW AR T T Zk R
B9 1 RT-qPCR ik, 251K W], [akk SICAU-T41
A PR I AR, OF HoRB RS 2 E FE T4
AR P 45

H Al ¢ TR PR A2 1 (Trametes  gibbosa) 1Y

R AE# b, 78 NCBI B8 1% UG R
FI 1Rk R SRR TR B 2 DR A Bl AN B 5 TR
TER B B SICAU-T41 it 4 g 7 i L Ak
b, XA SR AT T E M b SRR
B, WA E SICAU-T41 A K/ K
33.93 Mb, Tl py B ECH 10 142 4>, &
RS IE IR 9 843 1>, eggNOG ., KEGG Al
GO B IFEF B4R BN, Wik SICAU-T41
ST ARG, £, 29E
B A AR EE W s A O A R B3
B, FOEE SICAU-T41 7EL R A h B A
T2 B8 NP AR RE 2 TCDB s 2 1
B T Hi bk SICAU-T41 ZER 4 h 1 129 FiATH
KR EEE N, XEEAS SiEREmY
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A Height
05 04 03 02 0.1 00
~ 7 T 7 T —SICAU-T4l |
L — Trametes gibbosa .

Cerioporus squamosus - 700 70.1

Trametes punicea - 712 67.1 70.3 Value
Trametes cinnabarina - 71.0 709 702 73.1 . Lo
Trametes elegans - 719 722 711 72.1 71.9 %0
Trametes polyvzona - 733 686 70.8 722 718 73.1 80

70

{ Trametes versicolor - 734 735705 71.8 71.4 72.6 74.0
Trametes pubescens - 735 734 705 71.8 71.5 72.6 74.1 84.6
{Tmmmes maxima - 717 717 702 71.6 T1.3 722 72.6 723723
- 715 71.7 702 71.5 71.0 72.1 72.6 72.1 72.1 827

Trametes meyenii

10 FE#k SICAU-T41 S#HERMFHIRTFR-BMEQREENERIZM®B) A HdaHE
IRy A28 &, LA A E] A ANTAELAE ) R Al g, SR ATV X 0F DARK IREEBS /R M AR s B
BRI SN — DI, o SR BEAERFI R AL BE B

Figure 10 The average nucleotide identity (ANI) value (A) and single-copy gene phylogenetic tree (B) of
strain SICAU-T41 and the genus Trametes. A: The data matrix was constructed with species as the
independent variable and the ANI values between species pairs as the dependent variable, using the group
average method and Euclidean distance as the scale; B: Each branch represents a species, and branch length
indicates the evolutionary distance between species.
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Bk iz o #E, FEAN M AR B Bl b R A E L
PRI,

TA P TC LR () A A ) S AR A L
BRI W, 2 TR AR R . ITEIREZ
PG ILER I A2 iU, AR AT S Fe' . AP ™
A 2% A T I A5 M U5 14 TC AL I b R T i PR R
BEFR L , AT 15 1R & B (citrate synthase) &
1k, B Bk 2. FR (oxaloacetic acid) Fl Z Bk 5 i A
(acetyl-CoA)AE: BUFT G R 1) S B i 20) . AT 5T 38
it KEGG B KB, bk SICAU-T41 3 H 4]
S A AERR G L oltA, R TR T AE
Wl A AT R R T iR O . I TP A HLEE
) Bt A 2 BEARA E0 & Ms P Tl P A A K A A T
it GO BRI BERR B S P 79 4, GO
B PR S 7 1 S 5 D] T A7 TF S D T 11 5 T
(acid phosphatase, EC 3.1.3.2), & BH &
SICAU-T41 FJ AE = %38 2 73104 PR P o 12 ik o v
fif A LA

IAA B FEMRRERE, HEKSH
WhJe PGPF H 2 AL A= Ff Pl 2 — SFFEIE W] TAA
P 385 7 R AT 3 0 2 PR A i ik A% P 1 2 1R
bk, Huel sk s R AR O/ iR 4R B
O F RS R ST AE i S L 5
s, Mle-3- 4 5 (indole-3-acetaldoxime,
TAOX)IRIRIE S 2 RO AR R, AR
P450 (CyP450)fifb L R E% b IAOx, 1AOx
HE— 5 Ak A 5| We-3- 2 i (indole-3-acetonitrile,
IAN), 4K J5# 32) Ji§ 7K A5 B (nitrile hydratase, NIT)
iR I 2L TAAL, Wang ZEBOR IS 46 7R
T 5| kA R (indole synthase, INS)ZE 4 24 fR E
HIRAE 1) TAA G R FEEAE A , T amidase 1
5 INS BEmILRINCR, 5 INS ARk
B IE A 5%, amidase TJ Ff 05| g -3- 2 Tk B
(indole-3-acetamide, IAM)#41k -l TAABY, A
WF5id s NCBI LXK B, Ktk SICAU-T41
HSE R 2l o & A KE ) CyP450 1 amidase,
DLW bk SICAU-T41 "I fE@ 1k 55 2 A (&R
Wit , B IAOx IRASHFI (A BRARK B R 1E

A RLIAA,

B RE AR I W) AR 2H 4L 4 I B ) R T
P ARBUE F%, B A DR UR B R AT AL
I EARM B, Okal BRI 2B, £F 4 il
NI WG (EC 3.2.1.4). AMIIH B B (EC
3.2.1.91)F B~ i HF BH(EC 3.2.1.21) 2B AR
TR 88 i 2 2 R e P P R OGBS . BiK A G
PIRGERE(CAZy) 45 132D, 1ER#k SICAU-T41
PR R T 202 1~ GH KN, X Sfgi
TOKMREF YR L 4 = P BT 5, 244
R R P RO RS, N D) R (EC
3.2.1.4), FMI#T R BEEE(EC 3.2.1.91)F1 - 45
BT EF(EC 3.2.1.21)#8 72 GH K% 1A i1 B4,
BB (EC 1.10.3.2) AR BT 2 o AL Y B 2
LR 5 i R 0T R 1 DG B  , OF AR R AA KR
R BB ARBFSEE IS CAZy 15319 AA LA
A 69 4~, £ UniProt FLXI15 2| B bk SICAU-T41
o KRR (EC 1.10.3.2) 132k 48 AL W i (EC
1.11.1.-), Ah, Wit KEGG B v B3 5 1%
file 21 Y Z A AR R AR, iRk K AL A AR gt
(carbohydrate metabolism). %4 %2 181} (amino
acid metabolism) }Z fi§ 5t AX. i (lipid metabolism)
4 FRWIHbE SICAU-T41 FLA 98 K 1 M A AR 5
EqiM: i

RN TE W LE SR S5 43 i /Ny
TAHIEY, RBBESHEPNRE T, B
BCRT Pk B -k A SR O SR 3 gk 4 A= W T
R A W) 8 4 NRPS & 42 f14E NRPS
WARE R, Hp NRPS B2 M54 70%
EL B BRI A BB, NRPS i i R e Ak fitg 2
BCR AL, 4 2 LR (B 6 B 2 11 o Pk 2 S TR
1 3 3 1 AE E AR A BREE I, DA A R 2
NRPS 11925 6 3808 & mAE IR T (A) . HHE(C).
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¥ A ¥2 FR (hydroxycarboxylate) ZH AY i) 35 Jk
R R M 4k 2 1K (hydroxamate siderophore)

basidioferrin®*7!,

fiff 58 3¢ B Z Rl R FA I ™ P e % B2 40 i
s S B 1 A R BB G 2 A5 W) (terpene) T NRPS
REME N2 M R, e 20 Jp RS e s v, 2 3
MIFET; BRe SRS, THREARNE
Mt R, BHIEZERR W IEM T & ks,
R ARG O & BR S 8 1
Y K 25 K 8K 7= ¥ (ribosomally  synthesized and
post-translationally modified peptide secondary
metabolites, RiPPs)AE WS i VR 2 B 4 i A (1) 5¢ 4
PE, SR 2Pt DA 20 AR
L6 RiPPs RENS I caspase-3/7, iid G2/M 4
Ju JE I BH I A1 c-Jun N-terminal kinase (JNK)/5
OB el 7 a0 I Ny | 3 B ey |
antiSMASH v7.0 7Ef#k SICAU-T41 L 41
YE H 15 4> terpene FER 7% | 4 1~ NRPS-like &
RI% .1 4> NRPS JEHFEF1 4 /> fungal-RiPP-like
LR, R SICAU-T41 HA 58 KA
BB, HLR A ™ YO AEAE Y 09 Bl ARATL i) A0 2R
HIREh R EEAE M . A, WA R
H 0 R B, R S IR AL PR ROR S IS
Y, FFHEAL HaOo 3 2 25 ) ph B0 40 B 5
¥, XEETE M4 (reactive oxygen species, ROS)
REE B AL AN R AN A= o0, AR
BAnFE T2 BRI AT DAL B 2SI W L T4
b, AERCRA A AL, A A B AA A L
MR B W G it — 0 kA A SO IE i O
EOR=T e e/ I T I WaaE 7 Y f et 7 i3 ]
b7 A AR N R A B A IR T, AT AR
MR, ZEF R SICAU-T41 (3L gl vh &
BT R P R T Ao AR A ) T 3 S 5 PR 2 R il
1) LB 25T K R RN A AR AL T R e Y
R

TERGE R EMpIEIrH , # 7 & (Trametes
Fr.)f Fries" &7 T 1836 4, REZfLEFH
(Polyporaceae) N 732K i IR BLAY — 2. 1%

GETIES . AHAAFHENRZE LT 0
P Trametes R LB FET . REWIL, £
YR IR B — S [ A BB, anxl e sEfe . mib
B 2R ) G S E (R GE R F 4B AL 2,
P, 2L ITS A nLSU 41, Xt
Trametes 17T T LR G IESFRMER > RGK
FNRMARGEKE AT, S5 R RV T M A
KIBFMERFE KT HEIET core polyproid
clade o TEABFIH, BT IR 09 45 DL A
kA 2R FAHREN ANL RGBT #
B, Wik SICAU-T41 5 Trametes versicolor .
Trametes punicea, Trametes maxima, Trametes
meyenii 55 Z > AR FYARRIME S 70.0%-73.5%,
1M 5 Trametes gibbosa ALY R 98.5%, & F
ol 468 2 111 FHMEL(95%) , 6 BH & A& SICAU-T41
JE RIS AR TR 8 L AL 5 B R 43 A
BIREENRRELET LR, AU TR HZHNE
AR, A Z R R AL TR LA

4 Hi

AHI ST 53 25—k HA AR B8 D ) BT T
Pk SICAU-T41, HE#ER 30.40 mg/L, 1AA j~
O 48.10 mg/L, ZFY4ERFEMRE HAE A 2.03 em,
BR#E4A HD/CD & 2.00, Ff HEERSHT L5
Wi o 5k 16 RT-qPCR B 45 60, bk
SICAU-T41 fe i E MMM A&, JFEfE e
P TR PR 338 . XTEBR SICAU-T41 #4717
S BL A AR, BT T IR SICAU-T41
FEHA LR . R b R R o 4HT R
Pk SICAU-T41 7E i f% b sRJE Tk PR B w
(Trametes gibbosa), JEKZHK/NA 33.93 Mb, Tl
MR EIER B 10 142 4, AR R R 5,
9843 4>, IKAL, Btk SICAU-T41 #1324
o Z R IR A A S B B AR, Xk — 204
TNIZ T B AR AR AR ML A EE R X N TR AR
SICAU-T41 M &EHFAMR FE T2 MmHE
WRYIEINE, MiEg Tl FREBE TR
YT R T 5 £
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