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B E: [FX) LB TEABEFSTOLRAR, XLARATEN S HHAFRAIE ST L
AAEEEL. (B8] AEREHRSOR LRAF YIS M, HEREEDTR. [FE] A
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nuclear ribosomal DNA, LSU)A %], k& N =t &7k (Bayesian inference, BI)#= &k XA 2 % (maximum
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Three new records of Hypocrealesin China

WU Xiaoqgian'?, YU Zhihe®, ZENG Zhaoqing"'
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Beijing 100101, China
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Abstract: [Background] Soil harbors abundant filamentous fungi which are of great significance
for the research on biodiversity and the development of new bioactive compounds. [Objective]
To investigate the soil fungal diversity in some areas of China and reserve biological resources.
[Methods] Fungal strains were isolated by the dilution-plate method from soil samples. The
colony characteristics and microscopic morphology of these strains were observed, measured,
described and graphed. The genomic DNA was extracted from mycelia, and the ITS and LSU
regions were sequenced. Bayesian inference and maximum likelihood methods were employed
to construct phylogenetic trees. [Results] Based on the morphological characteristics and
molecular data, three Hypocreales species, Neoacremonium minutisporum, Parasarocladium
wereldwijsianum and Sarocladium sasijaorum were identified. [Conclusion] Referring to the
reported Hypocreales species in China, we confirmed these three species as new records in

China. The results enrich the species diversity of fungi in China.
Keywords: Ascomycetes; Neoacremonium; Parasarocladium; Sarocladium; phylogeny

N JHE T H (Hypocreales)dd: vz T 1897 4EM,
K8 F B A (Fungi) T 2E 5 | ] (Ascomycota) 2%
2N (Sordariomycetes) . H R EARHE ST RSN
T, WMABCHA RS, WRER T, Bl
fif ¥ . 1A, TS, EEAEURE;
PERAERE ) RE, POIR. BIAE, (R/R IR
gUREKIE; FEBFIER. KNS H, TR
W, B 220000, DB L%
RERLILR, % B BRI M, JCHAERAT |
PR FI IR AT X B T\ R 2R, A7
TET Rl . PR SO A BT ) 3 L KR S
o, By RA. BeE . HOKRUME R
ZE sk N B3, Maharachchikumbura 45 HDJ
% H %4> 4 Bionectriaceae. Clavicipitaceae.
Cordycipitaceae. Hypocreaceae. Nectriaceae,

Niessliaceae . Ophiocordyciptiaceae  FlI

Sachybotriaceae 1 8 #} [ J5 Calcarisporiaceae™ |
Cocoonihabitaceae!® . Flammocladiellaceae” .

Myrotheciomycetaceae'® | Sarocladiaceag” .

Tilachlidiacead'” | Ijuhyaceae., Sromatonectriaceae.
Xanthonectriaceae'!! . Polycephal omycetaceae!!”
1 Neoacremoniaceae Il gi gk o A, HETILf
& 19 Bt 300 4J& . HH Neoacremoniaceae
Hi Hou ZEU3F 2023 4Eg 5y, HATAFERL
J& Neoacremonium, %J&3t 5 #i. Sarocladiaceae
i Crous Z£°1F 2018 4E#: 37, 14 Parasarocladium
F Sarocladium. Parasarocladium {235 11 Fir,

FEAET L . R, kA
A 1t R 45 v 1415) ) Sarocladium 35 36 Ff, F 4>
WM YINATE, MY EA R a4
YER, — S 2 X0 5 4 8 09 WS R B0 1 R 4 1Y

iy,
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TR A R 22 R Y,
FERERS ™ A AR . BUMIR . SR AR R
ARG 24, SRR SR Gl
HEEPEAFEY A —E MRS, TR
AP AR 2 e U R T Iz AT 2, .
[ DAL R . OB S 2%, JT R TR R 2
REVERIE TS Tk 6 Al 2B 49 B DRI 5 14 A
Py AL S WA H PE S S

ASIF 5 308 3 R R A Ak o 3 [ 7 g A
L2 308 7 i DX f8 8 B OO A R SR Al T R
2 FEERT T, DU E B Y R H LAY
Yrdh ZHENE

RS

1.1 @

AT A WER TR YA b R A A 1 R4
Dy R FAE B X b o, e
fit R B T T A T VU 5 OHUTR B IR M A I
i, FEMAFICT 4 °CUKAE .
1.2 EFE

T 7K T 4% 2 48) % B (sea salts-potato dextrose
agar, ss-PDA)RG F 5k (g/L): THE4 %4 200.0, %
i 20.0, TR 20.0, #EER 30.05 WK ZFRE
(sea salts-malt extract agar, ss-MEA)}5##5E(g/L):
AZZFRAY 30.0, EAMK 3.0, UK 200, ML
30.0; R KA 4G4 B (cornmeal dextrose agar,
CMD) 5 3¢ & | & AR FF Bl g (synthetic
nutrient-poor agar, SNA) X% 3% F& Fl e 2 3 g
(oatmeal agar, OA)}% 7732 BESCHR[31-33] 1 il -
1.3 EERFIFLEE

P EE N4 DNA $EHGAGH & DP305, LAt
RI AR H AR Al ; 2xRapid Taq Master
Mix, B aCiEMEREA VIR I A R A vl o SRR
B3, BilgE—EREES A IRA A EIEK
W, SR ARE/RE A IRA A S Bl

Bi, Wetzlar A w5 IMBEAHAL, Jena 22 W] ; PCR
{%, Applied Biosciences 2\ ] o
1.4 EHRWNDE

K R B AL R T R AR 0 18, W58 Tl AR
PR T v [ 37 58 T AR ) o FD OR 5 P .0 (China
General Microbiological Culture Collection Center,
CGMCCQO),

1.5 EEFEUE

B # B2 F T PDA . CMD., SNA 8 OA 1
FRIEH, BT 25 ORI FRA , BREFE IR
TR 12 h B53R 7-14 d. e SRR KA,
W ER, WERREESME6E, byl
TR WS I A B AR LA B S
1.6 E[X‘H DNA f9#EEL. PCR ¥ 1E X%
5 E

FIRM Y EE N 4 DNA $2BGX 7 £ DP305
PR 2 5 N4 DNA., KA 514 1TSS
(5-GGTGAGAGATTTCTGTGC-3")H1 ITS4 (5'-TC
CTCCGCTTATTGATATGC-3")¥, LI & LROR
(5'-ACCCGCTGAACTTAAGC-3")HILR5 (5'-AT
CCTGAGGGAAACTTC-3")354 14 oy 5 5[] b
[X (internal transcribed spacer regions, ITS)J¥
G AR DNA K3 (large subunit nuclear
ribosomal DNA, LSU)/¥#41. PCR ik &R: I
TS 197(10 umol/L)4% 1 uL, 2xRapid Taq Master
Mix 12.5 pL, #ib 1 uL, WZEKFME 25 L,
PCR S 5E(ITS): 95 °C 5 min; 95 °C 15 s,
55°C 155,72 °C30s, 35 /ME#; 72 °C 10 min,
PCR [ % £F(LSU): 95 °C 5 min; 95°C 15 s,
50°C 30's, 72 °C 45 s, 30 ME¥#F; 72 °C 10 min,
P3G 77 Wy 3% AU v DR LA 5T O A BRA A
ATy, RAS 7 51$8 28 2 GenBank.
1.7 RSGAEWHE

fdi F BioEdit 7.0.5.3B 9047 ¢ 51 B 42 | HE Xt
4wk, izH BLASTn 7E NCBI (https:/www.
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ncbi.nlm.nih.gov/) B & FEEITHE R o XF ITS J#51
439K F i K AR SR 35 (maximum likelihood, ML)
A0 D1 -1 (Bayesian inference, B4t & 48 &
B ML 4478 1 GTRCAT #7038 57 RAXML
AT, SR BEAILIG NS 2 i Pt S kA
SR 7 F5% (maximum likelihood bootstrap support,
MLBS). | MrModeltest v2UPSffi g il fif
A MrBayes v3.2B8E47 BI 430#7, i Markov
Chain Monte Carlo (MCMC)¥ iz % 100 7 1L;
ZLBEHT 2 500 ARARE, AT A AR b AE DLy
7 5% (Bayesian inference posterior probability,

BIPP), "E M RS KB W H Tree View
v1.6.6MF

2 HZR5M

2.1 PEFHICERMHOESER
2.1.1 AFHRTNAE 1
Neoacremonium minutisporum (Sukapure &
Thirum.) L.W. Hou, L. Cai & Crous, in Hou,
Giraldo, Groenewald, Rdmé, Summerbell, Huang,
Cai & Crous, Stud. Mycol. 105: 60, 2023.
= Cephalosporium minutisporum Sukapure &
Thirum., Mycologia 55: 566, 1963.

E
5 .
’ - -
- - -— . - ¥
W a W
G H
L] 4 ‘ -
: . . »
- i ‘ E —
J K
9
- ~
o )
. I ] .
i+ J
g -

1 RWEFHFTFA(CGMCC 3.22914) I EEFAMMIFIAE  A-C: 25 °CHi 5% 7 d EHETEIE A (A: PDA;
B: CMD; C: SNA); D-H: sMEMIFHIAG AT 1 s-AfF; J MK FEfT. FrR: D-K, 10 pm,
Figure 1 Colonies and microscopic structure of Neoacremonium minutisporum (CGMCC 3.22914). A—C:
Colonies after 7 d at 25 °C (A: PDA; B: CMD; C: SNA); D—H: Conidiophores and conidia; I: Conidia; J, K:
Chlamydospores. Bars: D-K, 10 pm.
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= Acremonium minutisporum (Sukapure &
Thirum.) W. Gams, Cephalosporium-artige
Schimmelpilze (Stuttgart): 51, 1971.

16 PDA }igi 3t |, 25 °CHE K 7 d H V% B AR
38-39 mm, RMEWR, LEWLEE, WA,
AR, £ CMD KigRsk b, 25 °CHEK 7 d
W% HAT 40—42 mm, SAEWZ MG, A, A~
PR FE SNA KiFRIk b, 25 °CHA:K 7 d TR
HAE 35-36 mm, UERZEME, A, A7
R, EMTFEICE, Ao ss, ™~
T2 R BRI, K 12.5-26.0 pm, JE
#BPE 1.3-3.3 um, [HFTE 0.8—1.1 um; AT
GRIETE , DEUEFIE, oM, o, R,

(1.8-2.8) umx(1.3—1.6) um, A HAE, EHE
LA SRS IS A REMA:, BB 2k
BRIE , I, JERE, (2.7-3.3) pmx(2.4-3.0) pm,
WEFE PR : RS : 46802 (f£K 5 CGMCC
3.22914,1TS .LSU GenBank & 3¢5 : PP455492 |
PP455504); RAEME]: 2022 4E 9 A 27 H; X
EH A AR D TR 1, MERTIORR Y &
Z5HE . 37°9'22"N, 119°9'15"E; R4 N i,
AT L B,

212 FREBHEFRE 2

Parasarocladium werddwijsanum Hern.-Restr.,
in Crous et al., Fungal Systematics and Evolution
7:312,2021.

2 FREAHNEFHREBE(CGMCC 3.22904) M ESEFMMEE  A-C:25 °CHiFR 7d BIHTEIE (A
PDA; B: CMD; C: SNA); D-J: /M FHEA AT K 04T R D-K, 10 um,

Figure 2 Colonies and microscopic structure of Parasarocladium wereldwijsianum (CGMCC 3.22904).
A—C: Colonies after 7 d at 25 °C (A: PDA; B: CMD; C: SNA); D—J: Conidiophores and conidia; K: Conidia.

Bars: D—K, 10 pm.
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16 PDA Jigi 3k |, 25 °CHEK 7 d 7% B AR
32-33 mm, RMEZR, LDEWLEE, AHE,
AR 12 CMD Hi3e5k b, 25 °CHEK 7 d
W% E AR 44—45 mm, SAEWLZEG, A6, A
PR 7E SNA B53R%E I, 25 °CAEK 7d VR
HA% 0.5-0.6 mm, SAEWLEME, O@, &
A E . MERTRETGE, AR e R,
FEAR AR O, RHEE, K 23.5-32.4 pum,
FIHE 1.4-2.1 pm, THETE 0.6-1.2 pm; 434
W RE 2RI, ook, T, R
W, (4.0-5.8) umx(1.6-2.8) um, AU EEYE,
R

B3

WFsE TR : HitkS . BSOL (f5 5 CGMCC
3.22904,ITS .LSU GenBank % 55 : PP455493 |
PP455505); >RAERTE]: 2022 4F 9 J1 30 H; >k
B IWARAH B X e, JR
DU, 445 . 36°15'42"N, 120°18'25"E;
REN: FFE5.

JLUC73 (TIPS Rl I
213 FREFNE 3

Sarocladium sasijaorum Hern.-Restr., in
Crous et al., Fungal Systematics and Evolution 7:

326, 2021.
T7E PDA B35 b, 25 °CHEK 14 d WK H

£ 26-30 mm, £ LK, SAEEZEE, A1,

BERE(CGMCC 3.22938) M EZE MM MAFIE  A—C:25°CH;5% 14 d RIS L &(A: PDA;

B: MEA; C: OA); D-K: Mo E#+; L. s4E#F. #aR: D-L, 10 pm.

Figure 3

Colonies and microscopic structure of Sarocladium sasijaorum (CGMCC 3.22938). A—C:

Colonies after 14 d at 25 °C (A: PDA; B: MEA; C: OA); D—K: Conidiophores and conidia; L.: Conidia. Bars:

D-L, 10 pm.
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AR, 7E MBA Bigi ik b, 25 °CAEK 14 d
WE HAZ 1824 mm, [RAEWLEE, A6, A
P fE OA B FR%E b, 25 °CHEK 14 d VR
HAE26-30 mm, SAEREZWS, A6, A7 6
Fo EMTEICE, AR PR HOE
B, R, K 21.3-41.6 pm, ZEFRFE 1.2-2.1 pm,
TR 9E 0.7-1.0 pm; s ERFYHEIE, BAJE
BB, Kunde, Josrbe, Jof, R,
(4.7-6.1) pmx(1.3-1.9) pm,

WFFE bR : RS : 26011 (£S5 CGMCC
3.22938,1TS.LSU GenBank % 5t5 : PP455494
PP455506); RAEMA]: 2021 4E4 A 24 H; R
BEH AT T ARV U S R YA N AR A G

7, AR s 24 . 37°3225"N, 95°11'21"E
KAEEN: BREEW . sKIFHE,

JLUE A (TS Sl I 1
22 RGAERH

N T IEWHL RS 3 M RGE KB E, 1k
PRREETR H Y 26 F 29 NEBE, DL Stachybotrys
chartarum &M, R F ML #1 BI J7 kA4 1TS
PO RGERBER . 455 W, BLRF ML H)
AN SEA B, S AR 23 B 7 A 10
B BN RE 46802, BSO1 Fll 26011 4355
Neoacremonium minutisporum, Parasarocladium
wereldwijsianum F1 Sarocladium sasijaorum 32

TE—E (K 4), ISR T BB ai R .

99/1.00 — Neoacremonium taiwanensis MUT<ITA>5053 (KR014368)
95/1.00 100/1.00 [Neoacremonium minutisporum CBS 147.62 (NR189468)

—/1.00=Neoacremonium flavum CBS 398.70 (NR189467)

Neoacremonium vitellinum CBS 792.69 (NR189469)
80/1 EFNeoacremonium distortum CBS 314.72 (NR189466)

90/0.99

Neoacremonium minutisporum CGMCC 3.22914 (PP455492)

93/1.00

Sarocladium summerbellii
100/1.001 Sarocladium sas

91/1.00

~/1.00|

4 ET ITS FHHaZ R s AL sAR

RPIRSCFFRRT 75% . DU SRR KT 0.90 ARk T 20 301 22 Al

Par

79/1.00

R R 3 AP GO SRR 355 304N GenBank £ 53%%5;
PR RN AL

Figure 4 Maximum likelihood phylogram constructed from ITS sequences. The three Chinese new records
are shown in bold; Text in brackets presented GenBank accession number; MLBS>75% (left) and BIPP>0.90
(right) are indicated at the nodes; Scale label presented distance scale.
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3 Wik

o L BT A T A8 A ¥ B Sukapure Al
Thirumalachar "R, & T ELE A9EL7E 188
R CGMCC 3.22914 432 H I AR RER DTN
Yy, HWEEIEE . 24 MTFEFES Hou &
PR EE A —Z, b E AR S BN LR PR (CBS
147.62)8 I, 7 PDA ¥l FAYS A 22403
%, AT (1.8-2.8 um Vs 2.5-4.3 um)., FE
T ITS FIIMEMN ARG L EW B, CGMCC
322914 5 CBS 147.62 VI S He R BIHAE—i
(MLBS/BIPP=100%/1.00), ‘BT ITS 4422
2 bp (486/488). LSU J74I#H2= 1 bp (867/868),

W) T3 7R T T e R g e LT AR 5
M 2 AT S R kR CcGMCC
3.22904 73 &5 HILNARE B B9 RER DI Y, H
WVETEA A E SR FFIE S Crous S5 J5hn
IR A —F, [OMAE TS A% (0.6-1.2 pm vs.
1.0-1.5 pum), FF ITS JFFAWEN RGE LK TH
8, CGMCC 3.22904 5 CBS 147226 BN —3
(MLBS/BIPP=79%/1.00), & ITS J¥4| {22
3 bp (555/558), LSU 5¢4:AH[W](852/852), At

B B A B 1 Crous 2812, 19 24X
RIFfr 2%, ARWFIE R Bk CGMCC 3.22938 435
A EE 3, HEEES, 4%
FEAE 5 5 06 #5 8 JE A — 30, (0 B B K
(21.3-41.6 pm vs. 16-32 pm), JHHE T &R 45
(0.7-1.0 pm vs. 1.0-1.5 pm)., KT ITS 444 2
KRG RBEMER, CGMCC 3.22938 5 CBS
147213 B2 AE—iL (MLBS/BIPP=100%/1.00),
H TS JFHIAH2% 1 bp (489/490), LSU %4>
HMIE(779/779), ABFFEHE bk 22 R A AP A

S B
gﬁ‘o

4 Z

LR SARE M T AW a5, R
O3 E T A P R SEANLRMETR DU R b
(3 AP RE TR H H O TG SR A . BIFE A
SR F ] S ECTR W b 22 R S B A i
FrrAbsE, X T R IR R A s A
FEYRIREIT K BA—EME.

B
SR rh E R e B A WIS T B T L R

fg . ESESENUR MG HEAERT: it R B M TR 70 1
s Bl
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