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ME  Fumik s FH Cordyceps confragosa CHLO2 H 4k 2 A &7 77 #% (Perca fluviavilis) # & 4 &
Yty — AR Bk BOW I, T M I B A0 B (Lecanicillium lecanii) iz Bl TR R B A AL K
# % 2T Nlumina PE150 M J7 - & #E4T CHLO2 B Ak thy & 25 F A 7, %l 7 B35 HEAT 40 R A 4 4

AT, AT ERE TN G oy iE R, TN KRR 6 R,

FHATREE T LA R B

B4, MFERE R, CHLO2 £ H 4 A /NH 36.17 Mb, GC 4 & 4 53.09%; 4 4 8093 4
YA FE | 1618 AN4% JE F F(TES) ., 4572 N B ERE & 77| & 114 N tRNA; HF B 7724 NEH, H
#1, 1985 M H KT KOG B, GO RE T+, 2687 MEEH A SR ¥, T2 22 MKK
R A RERE, LN ERSEREFZLHEIF T, ERREXQ M REAELEMA LR,
CHLO2 4k 5 % % 14k B & JF KL & ¥ 1 (C. confragosa) RCEF 1005 B A % & by B R, K% &
AR T 4 IR BUR M B B C. confragosa CHLO2 itk A ZE 41 )7 7 o r R EEREFAE, 5%
ZERITURIEFLAPTT, HEERENTFEZFEEE LT NEANF SRR EEE L,

K§EiA

PESEE S941  CEkERINAD A

1 J (Cordyceps) H B & — R 2% B HU L FL A
G3AT T AN F A b B DI, AR A ] A K DT 4 A 4=
s A B H(Sung et al, 2007). #Efhit, 4Bkdt
A i 1 %5 (Cordyceps militaris) . /¢ 1 % (C. sinensis) .
4 1 5 (C. gracilis)% 500 43 Fh bt )8 B, %% S0
Iz HZREE - E (Zheng et al, 2011), 3 JLH4ERL, Xt
BB YR AT T ORE ST, W B B R SE Y IX
R NLIEE WA YV A sURnS P i i A s
HL %5 (Shrestha et al, 2005; Lee et al, 2010; Kramer

# # ¥ Cordyceps confragosa; 4 3& F 21| /75 FEER; B E 400
NXEHS 2095-9869(2021)04-0134-11

et al, 2017; Xiaet al, 2019), —LLARE HFLHIFl, LDl
T 578 (Paecilomyces) . Zi{i 14 & (Metar hizium) il 1 {2
J& (Beauveria) fF B2 B A= W B G B & 15 T E 2 AEH
(Zimmermann, 1993; Meyling et al, 2007), Cordyceps
confragosa /& U5 & I —Ff, HAT 2, H
AT By BB A0 48 T (Verticillium lecanii) 76 48 b 52 B
Hhgk AR B AP Bl 6 77 (Doug et al, 2012), SC50
TAEB S L X R FRGE I N, AR e T B (Perca
fluviavilis)fpsktib 73 25 4lifk 3] 1 #k C.confragosa & #4k
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IRHA IS bR R B0 2 L Cordyceps confragosa CHL 02 Tk 14 4> 5 5 28 Wl 5 K b5 5L B 48 437 135

CHLO2, ZMifi Qi Mg E, CHLOZ2 TRtk Jy & i
i (5 JE B, ITS fDNA 7 T 7 % & h C
confragosa. 12 B i ft B Tl i HH BRI SR 2% . AN
PREFREIR, FEWTBRRIE B , A G Y
B, H 6T (A, 2018),

4 FEPHZH I (whole genome sequencing, WGS)
E) I N T IRATIR A TR A . U Wik A A
G, AR R AR Y I SR S AR
el , WBOREALE] . NS R AL A
i Ry = A ELAR T e AL B B TR 20 L A
(Yuetal, 2017; Rantsiou et al, 2017)., 124 M1k, —L&
HRRP 2R B 0 Y 0 & RAE Ensembl L 7 £l 4 P2
R, A FEEE R | 7 [CHUE(CL brongniartii) . AR
¥ (C. guangdongensis) (Zhang et al, 2018)%5, DI{HIRZR
MBS B L E A OC 2 B AR W PR BT AR )
HLI AR & 42 (Vongsangnak et al, 2017), 2016 4§,
Shang %#(2016)#izi& | B2 i C. confragosa RCEF
1005 14PN, 25 A Hofh sh ks 9 I BT
PRIT LT 00 M 1 W 21k

WG RARGE T i #4595 C. confragosa CHLO2
MBI Y, JFEAT T IWEREE R 2 50 Hr . T4
%7K, 3 2o F R F00 3K A5 C.confragosa 5 R 241 41 %, ,
I — Z 50 Dy REE G P A7 A D RETE RS . A asy
o DR RO, S AT S T ELAE DL A T
HEoHr, BT84 C. confragosa HYH:K 20 i A BE
TSR BEE — o LAl , oA T 20005 i D J e Tl 5 )
AEBL P BE R AR -

1 HREHE
11 RS

C.confragosa CHLO2 [# ¥k B 5246 = /i MR 77
PR (BLAHE, 2018), FH T LA )F 500, vk
[CHAREE PR 10 /L. #Z0E 40 g/lL)bE5 0k, B4
A PRI IR (PDA)ES IR 5L, I T95 Syl A Y HoR
L UERE R R MR R TI R EREA
MR HE

1.2 HEHREEFE DNA ZE

S ZE AR IR (4°C) P Y PDA it 55 37 3 b H
B 5 0 T bR, 3R T 200 mL 7068 FCIRAR 1 95 5
25CHEFE 72 h, BOWUEERR . kA SDS ik e i
[K 20 DNA, T 75 DNA 25 19%35 JIi5 0 5 115 e DKk A6 )
Qubit®2.0 #¢ %Y (Thermo Scientific) s & , #6445 (1)
DNA #f ik b s HES AR 2R W N WA T I 22 5 40 #T

1.3 EEANFS5HE

BEHLFTHT DNA B A EH/ N R Boll ¥ SCJ% (350 bp)
FF Numina PE150 F- 5 #E 47 WK 3l ¥ o X% 3745
BB SR LA E i AT AT e e AL, A3 e BR A AT
40 bp I BN IL (T R <38) . N ffidik®] 10bp. 5
W) 22 18] overlap # i 15 bp DA A RE & i 1Y) reads,
SRJ5 2Bk duplication {534, #3204 %8s, S Ak
SRR AT, SN RT, R K-mer
Gt HrokAli TSR 4 KN, F SOAP de novo (V.2.04)
B 20 2 A5 08 (Li et al, 2008), 3 1] CISA %kt
HAT#4A (Lin et al, 2013), J5ihf reads 5 24 e by (1)
R4 P AT He X, At G it a2 7 510 1 GC & &l
reads 7w RIE, MEEIENYIAY GC 1M 2 Y
GUTEHL, FIWT L e 25 F R 75 R o

1.4 EEBBS ST

T8 3 3 PR T /4 Augustus (V.2.7)(Stanke et al,
2008) %} £H 4 4% e k472 A de novo T, [, iz
GeneMark #{4:(V.4.17) (Besemer et al, 2001)# 47 [t
B, PRARREAE AR, TG0 R D 6e
FERS T, i TRF (Tandem Repeats Finder, V.4.07)
Ml RepeatMasker (V.4.0.5)% {443 5] ¥ ) £ 1k & &5
S| F%% ) T TE (Benson, 1999; Saha et al, 2008); % /i
tRNAscan-SE (V.1.3.1)F1 rRNAmmer k{443 547
tRNA F1 rRNA {47l (Lowe et al, 1997; Lagesen et al,
2007).,

1.5 ERFEIhRETRE

s CHLOZ Tk Y 35 A 91 43 il 5 2 0N 9 4% D) g
B e 3R AT HX (e-value< 1x10°7%), X T 45— 45541
B EEXF 25 5, EHL score e Y HE X 45 - (identity =
40%, coverage=40%)i1THHFIIREERE ., FES %
Nr (non-redundant protein database, 3570434 115 4L
HEPE)(Li et al, 2002). GO (gene ontology, J[H7siAk
1) (Ashburner et al, 2000) . KOG (cluster of orthologous
groups of proteins, & HAH4BJS 1R #%)(Tatusov et al,
2000) il KEGG (Kyoto encyclopedia of genes and
genomes, LUARIEPH FIFLKH 4 F L4 15)(Kanehisa et al,
2000) L1 RE £ 4k 1%
1.6 EEHEEER

WIS A YIRS Y CAZy (carbohydrate-
active enzymes database) it 17 i 7K 1k & Wil 70 2 1 BR
(Cantarel et al, 2000); & antiSMASH #ff(v.2.0.2)
O Yk ARG Py B A 7% (Medema et al, 2011); PHI
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(pathogen host interaction, ¥ )5 5 1 3 AR %) ik
A7 AH S B0 e A Y 1 B 73 B (Martin et al, 2015),

17 WREEASHT

M GenBank 4 22 i AR A5 2 7% T bk i L 2 (C
militaris CMO01) . Kl 4t % 1% (C. confragosa RCEF
1005) . SC#F H ## (C. fumosorosea) . JTUHE Ht #5 3 (C.
javanica) f1Ek 71 11 17 7 (Beauveria bassiana) At %k K 41
fHE, Stk CHLO2 Iy E:FI 4 )74 AT LB
Br, BeitHEEARE ., FIH Orthovenn2 7E4k T. B
(https://orthovenn2.bioinfotool kits.net/task/create) X i
J¥ FI 225 TR RS DR AL ) B 1 90 6 AT 1 R TR IR 2R 2
ST (BRIAZSEL . e-value< 1x107°, inflation value< 1.5)
(Wang et al, 2010) , 3 i3 CV Tree3 72k T. H (http://tlife.
fudan.edu.cn/cvtree/cvtreel) X i L6 B fk (1 4 JL [K 20 #)

50+ @ i A
! T
: -G
! C
40 - : N
s |
& 3
o :
g 30! 1
3 e e
Ay ! v
R 200 |
| s
s :
10 -
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W8iF i fEreads L B Position along reads
1

AR (BRI K [ 6), I neighbor-
joining R4t K & W #E1T RSk B 43 (Wang et al,
2010).

2 HERE5H5H

2.1 EFEAHEER

FHF [lumina PE150 il j¥7°F &, CHLO2 Btk
IR IR E s 6.982 Gb, i JEARFT = 5 B, 15
#| 6.188 Gb M &%kHE, AXEIEN GC FiEh
52.96%, Q20 F Q30 {E 434k 97.51%71 93.25%, il
PR . A RCBEE B E R (B 1), Bk
HAHTHALES,GH CHMAES, WMELI7E reads
PEE YRR A FUAR, U6 IH Bk 2 BT A
J R4

b

0.030 -

0.028 -

0.026 -

4R Error-rate/%

0.024 -

0 50 100 150 200 250 300
PRI EreadsiJ{ii & Position along reads

B KL 5 £ () #1543 47 (b)

Fig.1 Analysis of base content(a) and quality(b)

22 EEAHR

HAERT, Wit K-mer S HTHIWTEE &L B RN 4H K
N 2R ORE S P IES, W 2 B, 15-mer
geitiE o R R 1A g, H 3205 1 JC B
RIS, KWRFA T B ELZIFS], CHLO2
LR 20K /Ny 38.09 Mb, TB HIRE N 27.33 X, @it
HAERHE, 15 5214 contig, 407 4> scaffold, #1%
Ja I ZH K/ 36.17 Mb, GC &4 53.09%
(GenBank & 3% 51 WHIX00000000.1) ., GC-Depth 43 ¥t
Won, WEREIAM A, GC LMW B, £ GC
TR 20%~309%4b FAAE 1 AR X, T RE R A2 4
ik DNA 2 (] 3),

23 EEHAS

I AS R BT, A4S CHLO2 T Bk 4 35k K 21
5, TNE] 8093 N gmfd Ik, LK fEh

7 400~1700 bp &% KT 2500 bp, H:rr, KT 2500 bp
AR A fe 22, 155 678 4, 2 1 i i LR 1) 8.4%
(I 4), BT E) 1618 4~ TES (1140 /™30 5 s 46 e 1
461 i~ DNA 55T DA e 17 K50 TEs). 4571 />
BEHEEJFS] . 114 1 tRNA. 25 rRNA . 2 sRNA
DI} 16 > snRNA

24 EEINGEER

Nr PERE R D RE B B~ , 8093 4wt 3L K b,
A 7724 A IERCBI I YIREER H . 5 CHLOZ TH ke AH
KIPIF R C. confragosa, A 5303 NI 3k 15 GO
UIREERE(E 5), WG 3 NI HINE, 4+ T
e £ B 5L IE 1 (catalytic activity) #1454 (binding)
R, YA EEE S Y0 (cell) FIZ AR (cell part) A
X, miAYd R FE SRR (metabolic process) Fl4H
Jitl 37 72 (cellular process) A ¢ . 1985 /™3 A i B 2|
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Fig.3 Distribution of GC content and sequence depth
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Fig.4 Genelength distribution of C. confragosa CHL 02

KOG ¥ (1%l 6), o, BRI, HE s,
18 (posttranglational modification, protein turnover,
chaperones, O) . — fi& ¥ fig il il (general function
prediction only, R). & 4% b1k &5 4 F1 A 0 & il
(translation, ribosomal structure and biogenesis, J) /5 ¥
HLlER . KEGG & 470 #r (&l 7). 7n, WAy 5057

At FAL K 378 A Nlhd A, BRI RAERR
& WA REZAL S PR Bk a oA &
LA Az 5 A A LS ke

25 mKLEWIEHEEEE

CAZy JEREME ALK L A P . B LI AR
B WP AH S 22 2805 o SR T0 21 392 NV 7E 1Y 4 i ik
IRAE A Wi P AR 5 B FE R, A0 A TSR] A Tl 240
A7 A R ) 4.84%, H oA A 8 A JE R K R
% I (glycoside hydrolase, GH) (226), 5 4 &% /Kb &
Yl 57.65%, A K R R HE I 7% 1l (glycosyl
transferases, GT) (87) . ik /K fb & ¥ 45 & 5
(carbohydrate-binding modules, CBM) (51). & Akif i
fiti (auxiliary activities, AA) (34). Bk /K AL WS i
(carbohydrate esterases, CE) (22) L) Jz £ 4t SL it i 52 1t
(polysaccharide lyases, PL) (3), JF 5 kil 4% 5 Ky
22.19%. 13.01%. 8.67%. 5.61%#ll 0.76%. 5% H
2t GH ZGH4E 3 KALE GH18, i 251, B
HYFZERE R ILT B, 3250057 A A o [ i
[) e 3 R [T EC TR B 2 R

26 RERBTMERERLD T

R R AR 7= 10 %) 2 % 35 R 3 B PR A7 A T 3 A
drp, i EA ZFIIREMNE A 1. JLmE 22 4
WBAC )6 LR A%, 95 T 3l 5 25 (terpene) |
Type 1 %R & B (t1PKS) . Ak &% 8 1K ik & 0l il
(NRPS) . tIPKS-NRPK . - & ik 21k & W
(lantipeptide) . Terpene-NRPS L) &% Hifth ik & 4 &
B, FRW CHLOZ Wtk BA & MG W rIaE T .
Horp, WAH] NRPS & 8L S A S A 1 5 R
BEHBRZE N 614 SRR =17 Blast
Xt % B, CHLO2 Ttk i #84> NRPS i 1% .
t1PKS-NRPS IR A R ili& 48 L & tlpks i 45 Al DL =2
F 1 74 % (beauvericin) . i JJ & % (fusarin) J ft 4 1g
¥k 2 (epichloenin) % ,

27 FREBEEEHEXER

s i1 32 E AR SRRV BOE I, A4 S AR P B TR X
ANRZEZF TP BOR A LR, X 4R 259 T 0 114 0 I
IO B/ ] .t PR, Witk CHLO2
A 1162 A~ PHI AHOCHER | 32225310 7E M R (reduced
virulence) . EUR A AE (unaffected pathogenicity) . £
Witk (loss of pathogenicity). J&4ZfE(mixed
outcome) . EtJi K- (lethal) . #4345 (increased virulence
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FEH 84> Classification of genes biological adhesion
[%1 5 C. confragosa CHLO2 % /5 GO Zifie Bt
Fig.5 GO cluster analysis of C. confragosa CHLO02 proteins
KOG function classification
A: RNA processing and modification (110)
2501 B: Chromatin structure and dynamics (34)
C: Energy production and conversion (156)
D: Cell cycle control, cell division, chromosome partitioning (59)
" E: Amino acid transport and metabolism (165)
% 200 F: Nucleotide transport and metabolism (51)
_gb G: Carbohydrate transport and metabolism (98)
g H: Coenzyme transport and metabolism (54)
° _ I: Lipid transport and metabolism (100)
g J: Translation, ribosomal structure and biogenesis (211)
s 150 K: Transcription (90)
E L: Replication, recombination and repair (71)
g M: Cell wall/membrane/envelope biogenesis (18)
4 N: Cell motility (1)
IH 100 O: Posttranslational modification, protein turnover, chaperones (244)
§ P: Inorganic ion transport and metabolism (70)
e Q: Secondary metabolites biosynthesis, transport and catabolism (40)
e R: General function prediction only (221)
50l S: Function unknown (73)
T: Signal transduction mechanisms (135)
U: Intracellular trafficking, secretion, and vesicular transport (128
g P!
V: Defense mechanisms (6)
0 W: Extracellular structures (1)

ABCDEFGHI JKLMNOPQRSTUVWYZ  Y:Nuclear structure (7)
IfEJEH] Function classification Z: Cytoskeleton (51)

¥l 6 C. confragosa CHLO2 % 4 it KOG R 207
Fig.6 KOG cluster analysis of C. confragosa CHL02

A: RNAfTAMEMG; B: JQe@BaSMzlJioz; C. RERA ™ S5Hcd; D: AWM, MR, Reaidkiln;
E: ZEMizim 5100 F MR AN; G BoKMLaWHBEMAN; H. M2 MG 1. 5B AR
J: B, ORISR K. ks L. W), EAMBE; M. AR EBUEAY S G N diEiEE);
O: M, EARES, 270 P GHLES T mf; Q. WM™ WA SR, #iz Mt
R: —BCINRETIN; S: TWRERM; T (F5HFHH; U MM, WAz,

Ve BiLE ;s W KEANER Y BLLaiie s Z: AR
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KEGG pathway annotation FERREL R % Number of annotated gene

& 7 C. confragosa CHL02 KEGG 1Yt ifif i % 432
Fig.7 KEGG classification of metabolic pathways map of C. confragosa CHL02

(hypervirulence) . X% i % (effector) (plant avirulence
determinant) FTHE [ 47) (chemistry target) &R b (& 8), K
P 118 56 DAL 3 5 U 553 < B0 D TR X R g A 3 B0 fig
FTIRRAK, IFAER IR 5 27 = BAE R h R AN TR )
YER, GEREHLE . F T kKIS Wi b
MR . AN FE iz . CHLE T A .
FRR iz i 5, 83 DR I R F 2ok A TARS
4% 7] I (Fusarium graminearum) . 4 25 1 (Aspergillus
fumigatus) LA & 3R AR B, 02 BRI AR R L
T BEEAE ] BbCHITL i 8 B BUR MY 58 . 5 5
P 84 58 A G 9 209 £ [ Ops3 Al Ohmm 3 A L IR [
BRAG AR, 2 B e s N 1 NS A VR o

TR0 % 1 E Blys2 Fil BlysS LN, [Al BEA7 7 T8k
AR, VERRON A B - A
EH S

2.8 EBERBSH
CHLO2 Hitk'5 5 WkE% Witk oy AL N4 5 Bk AT

AR, HEEAERE L3 1, 4558 o, CHLO2
AR % 1Y Scaffold £t HAUR T XA R E R, 2T
HAMSHZ ik, v ae R A4 T gaps; SEK 4
K, 5 HE T Y B Y5 MDRE t B B RCEF 1005;
CHLO2 Hitkhy GC & &4 53.09%, T3 % Htki
B CMOL, I BB BRI B gmid i A&
A b, BOOR B ORI SEAR L RRRAE , (B7E
itk E T REfEE—EE R

OrthoVenn2 H &R [AR R 0Hr A8, A3
10,829 H: A clusters, 5309 1 % [a] I 3 A
clusters(Z/>&A 2 MR LI 5520 4~ b DL A
clusters. 6 £ & [ 45 JE R R (1.0 3R I A1) A 574219,
i ML Y 53.02%, CHLO2 T4 Bk B E A Fe Nk /b,
R 7 A, i HA S R R R RS AR BRI
B 514>, SCAR HUE R 24 4>, MUK HU Y 3 RCEF 1005
234, JHE R R 18 4, df i E CMO01 12 4, kAh,
CHL 02 T £k 5 HLkE HL 55 % RCEF 1005 [y 34 3k [K %
™%, N 7679 4>, FERAL N H AR AL P4 3R
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432

509

WS4 Chemistry target (4)

W 3%hi#s Effector (plant avirulence determinant) (6)
B 335 X)H% Enhanced antagonism (2)

m #MEHEER Increased virulence (hypervirulence) (12)
B ZUKET Lethal (83)

B BURHEES Loss of pathogenicity (113)

B REIEIE No data found (1)

B FER# Reduced virulence (509)

B BURMEAZE Unaffected pathogenicity (432)

5 8 C.confragosa CHLO2 7E PHI #¥s %8 v Ay T fic 2%
Fig.8 The match result of C. confragosa in PHI database

# 1 C.confragosa CHLO2 5& 2 Htkp £ E B A4S L
Tab.1 Comparison of genomic features of the C. confragosa CHL02 genome and with reference strains

b 4% B INSDC 1D ZES S L PN\ GC it HEEN
Sample name Seq type Total number Size/Mb  GC content (%) CDS (No.)

C. confragosa CHL 02 WHIX00000000.1 Scaffold 407 36.17 53.09 8093
C. confragosa RCEF 1005 AZHF00000000.1 Scaffold 130 35.59 53.10 11,030
C. militaris CM01 AEVU00000000.1 Scaffold 32 3221 51.40 9651
C. fumosorosea AZHB00000000.1 Scaffold 430 33.49 53.60 10,061
C. javanica SPUL00000000.1 Scaffold 173 34.97 52.50 11,142
B. bassiana ADAH00000000.1 Scaffold 237 33.6 51.40 10,364

WA HEAEENREE 9. 2G4 LXFM(E 10)
7R, CHLO2 Btk -5 MR U5 T8 RCEF 1005 fYi% %
PEBS flr, L JTOE H B3 A SC AR R B

3 ifip

A5 B 2E L AL (0 8, A R B A
YR ZREE SRR DL Rl )RR A A (S AR
4 2018; RIS, 2019) AN FFHARE T 12
FATEh A Y I B A 28 8 5 000, WHE S FOKFE B &R
S DR S B o o o (= S N €50 1 B R s Y £
TAENLEI S, R B TR G 0 o T 2P AR
I 97 S % 114 o B 9% T R B S 0 LY =25 B ds
(PNERSE, 2019; Yu et al, 2017). [ok S 56 % i 09 M it
B M DX R T S P RO T 5 43 A B ) 0 R TR
C.confragosa CHLO2 4y & #k4N, KWL HAb@IE C.
confragosa [WAHCHGE . R, AWFS BT 43 A
LI MRS R AT, T AR C. confragosa

CHLOZ2 Rk B2 E 545 B, A B UL
il BRI — 2 (B SR

CHLO2 BEMRIEHALIM P45 R B, dde)Enit
FIZH R/ R 36.17 Mb, Tl 3] 8093 P4 LA, H
7724 AILECREI SRR, WA, s B
5238 N RN ARG 255 . GO {1 B ] CHLO2 T Bk
AR R EE R EAY IR, 5 Kt
AR, DLW B B SN R E TG, R
() 43 Db ik AR RN L) B A 45 258 47 1Ll . KOG 25 A
AR, FHIRZINEATE KOG 4K ke
A, BERZREIERIDREE B A it — 25T .
KEGG HRRM, Witk A F & 28I REHER,
AR HEA T BRI RE A, PREFEATT A B B
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Whole-Genome Sequencing and Compar ative Genome Analysis of a Pathogenic
Cordyceps confragosa CHL 02 Strain | solated from Perca fluviavilis

ZHANG Yanzhen'?, FU Longwei**, SUI Zhihai®>, WANG Yongxing*, LIU Yunguo®”

(1. College of Life Sciences and Technology, Xinjiang University, Urumgi, Xinjiang 830046, China;
2. College of Life Sciences, Linyi University, Linyi, Shandong 276005, China)

Abstract Cordyceps confragosa is an entomopathogenic fungus that was isolated and identified from
the disease Perca fluviavilis. The anamorphic stage, Lecanicillium lecanii, has been widely used as an
insect biocontrol agent in agriculture. To date, whole-genome sequencing of C. confragosa isolated from
fish has never been reported. This study used the Illumina PE150 sequencing platform to whole-genome
sequence CHLO2 strain, and the sequencing data were assembled and analyzed by the corresponding
software. Gene prediction and functional annotation were conducted, secondary metabolite synthesis gene
clusters were predicted, and pathogen-host interactions and comparative genomic analyses were
performed. The sequencing results showed that the CHL02 genome is 36.17 Mb with a GC content of
53.09%. There were 8093 identified genes, 1618 TEs (Transposable elements), 4572 tandem repeats, and
114 transfer RNAs (tRNAS). A total of 7724 genes were annotated, 1985 of which were obtained by KOG
annotation, and 2687 genes were involved in metabolic processes in the Gene Ontology (GO) cluster
analysis. Twenty-two secondary metabolite synthesis gene clusters were predicted, and 1162 genes were
involved in the pathogen-host interaction mechanisms. Gene cluster analysis and the phylogenetic tree
showed high homology with the reference strain C. confragosa RCEF 1005 of insect origin. This study,
for the first time, reported the whole genome sequencing and comparative analysis of C. confragosa
CHLO2 isolated from P. fluviavilis. These results provide an important theoretical foundation for further
research into the mechanisms of perch pathogen infections.

Key words Cordyceps confragosa; Whole-genome sequencing; Gene annotation; Comparative
genomics
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