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Morphological characteristics and submerged culture
medium screening of Pseudogymnoascus roseus

HE Su-Qin~ JIN Xiu-Lin LUO Jin-Cang WANG Chun-Ming

(Institute of Plant Protection, Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China)

Abstract: Isolates from the stroma of Ophiocordyceps sinensis, produced generously ascocarps with
reticuloperidium. Morphological characteristics and molecular identification indicated that the repre-
sentative strain Pseu-F was Pseudogymnoascus roseus Raillo. The optimum temperatures for mycelial
growing were 17.5 °C-20.0 °C. Submerged culture media were screened by means of orthogonal design
experiments. Test factors included sucrose, glucose, peptone, yeast extract, potato, soybean, mineral salt
and Vitamins. Based on the results of tests, the optimized combinations of culture medium are sucrose
20 g, glucose 10 g, peptone 10 g, yeast extract 5 g, soybean 50 g, potato 100 g, in 1 L liquid medium.
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TE S 1 6 v X 9% B PR AT T RS A T I R O 1k
[EC RS

1 MRS
1.1 HEHEKIRE

U TR PR 2002 4F 5 H 4325 A H i ikth 4 2 A
TV, WRGRS Pseu-F,
12 EFE

SPPDA (g/L): 4% 200, KT ¥ + 20,
FEANE 2, AR 20, 30K 12, ARAK 1L,

PDA (g/L): D445 200, #ZikEF 20, ZE 12,
HkK 1L,

PDB (g/L): D42 200, #j#43H% 20, HRK 1L,
13 HEESFETE

W HEAE 5 mm R 228 F T SPPDA -4k I,
20 °C—-22 °C W5 FHE: % 50 d, iCRHMEIEES .
W OB ST R AL KD, TR R
14 HFETE

TIHUPDAY-H | 20 °CHig% 20 diHE 2
¥, F|FHUniversal Genomic DNA Extraction Kit (X
HEAY) TRA R A FEBDNA, 2% 2 E
I¥1TS1 (5-TCCGTAGGTGAACCTGCGG-3')#l
ITS4 (5-TCCTCCGCTTATTGATATGC-3) ¢ H#1TS
FEN, ROVAR R G 10xbuffer 2.5 pl, 1.5 mmol/L
MgCl, 2 pL, dNTPs 1 uL, 20 pmol/L 51#14% 0.5 puL,
Taq DNA polymerase (5 U/uL) 0.2 pL, Btz 1 pL,
ddH,O #h % 25 pl. S 45 4F: 94 °C 5 min; 94 °C
30s,52°C40s, 72 °C 1 min, 35 PME#H; 72 °C
10 min, PCR ¥4t 1.0%35 i b8 HL ok AG I . 4 48

PR RS 26 KGE A TR AT BRAS /10 .
JF 45 e http://www.ncbi.nlm.nih.gov 45 2 31 7
BLASTn 4347 .

1.5 BEEKEBEENE

# 5.0°C. 10.0°C, 15.0°C. 17.5°C, 20.0 °C,
22.5°C, 25.0°C. 27.5°C, 30.0 °C. 35.0 °C £ 10
ANRFEERLRE, K AR 5 mm Y 22 R T SPPDA
AR b, EORFENREE &M TR, WERFE 14 d W
HHRZ, REEH 3K,

1.6 RIKEEEIEFEFIRIRE

FH IE A2 3 56 32 % B bk Pseu-F BEAT WK % % 55
FREETH R, WK H R AESRE . Wy,
WE+HI AN . R, MR . oL AR
(£ 1),

FIHH Lig(6'%3%) IE 38 i a2 1 00 7 2 2 HEIR 56 o
AP IR EEECH] 180 mL, 43 3 %L (150 mL =
i), M 60 mL, 1x10° Pa K& 30 min, X HI5#
i, Fhiihy 5% (HeFhFh ¥ 7F PDB WK KE 375k
H120 °C. 120 r/min }53% 7.d), ¥ 20 °C. 120 r/min
PEIR BB 9% 93 h, ZEEZ 4 000 r/min B> 30 min
JEFE LW, K UUTEY) 70 °C ML TS FRE . i 221K T
HICFNIZILTT T 3z FHME.

1.7 R B L5 TR R (8] B9 5 i

R 4 S th 09 A0 fk BE % B0 U, O D R S
2 L, )% 50 mL (150 mL =), 1x10° Pa K&
30 min, RAEIEHFD, R 5% (HeFhFh W 7
PDB A% 3: 3R 20 °C. 120 r/min 153 7 d), &
20 °C 120 r/min £ K L35 5%, 4 24 h Uit 4 ) 80 °C

x1 EXHRBERKTR

Table 1 Factors and levels of the orthogonal design test

A B C D E F G

Factor Sucrose+ Peptone Yeast extract Soybean Potato ZnS0O,4 7TH,O0+ Co.Vs

glucose (%o) (%o0) (%o) (%) (%) KH2PO4(%o) (%o0)
Level 1 0+10 0 0 0 0 0 0
Level 2 0+20 5 5 25 100 0.2+0.3 0.1
Level 3 0+30 10 10 50 200 0.4+0.6 0.2
Level 4 20+0
Level 5 10+10
Level 6 20+10
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KiE 4 ho B EER 4 000 r/min 5.0 30 min, ULIEWY
270 °C TG FREDE W 2R T EUCR, R
T 22 AR T H 48 4K il 2 B 06 (B A8 TR AR B R R Ok T8
i J]

2 HRESH

2.1 FETSHHE

16 SPPDA F-#z |- 20 °C 537 50d, S4B W24 M
o, GROPPIR, PE VR 2R 1 AR R B AT £ URLIR B (R T
PR SO KNSR BRI @WK ER(E 1), T%
RAfGaBEaMRBYEREZ, FTRRERNN

(89.1-386.1) umx(89.1-316.8) pum [av. (230.00+
67.41) umx(209.90+50.70) pm], G735 PR 4L

FTRE TR EHEAREEZ, FRIERE, L6,
(5.0-7.5) um (av. 5.6+0.5 um), &~FHE N4 TH1
T 84, THERED M, AR, ot Yk
JE, (1.5-3.7) umx(1.3-2.0) um [av. (2.6£0.5) pumx
(1.4£0.3) um]; Geomyces Jo % it I [ it & A=, 7=
Wi AR e S R R R L S 2w NS U DA I B a o A
I3 1T K/ (1.5-4.5) pmx(1.3-3.0) um. {KEIE
A FRAE, ¥ H % % & Pseudogymnoascus roseus
Raillo™ %,

1 Pseudogymnoascus roseus 7S 43 1iE
Fig. 1 Morphological characteristics of Pseudogymnoascus roseus
Ha WIEIEA, 7E SPPDA V4R L 20 °C-22 °C M5 37 50 d; b—h: Yo WML A, 7E SPPDA FAR I 20 °C-22 °C B %, b: A
L@ PR R £ 0 FRR, o MAREHRZ, d BHHZNSERERE PN FE, o FRPEERTFHFERTF,; £ B

WYTEIE T # AT, g—h: FEMERT Geomyces, 7R /3AY AR Az S TAREFIZUE A MNIE 19730 £ 0T, R a=3 cm; b, d=50 um; c,

e—g=20 um; h=100 pm.

Note: a: Colony morpha cultured 50 d on SPPDA at 20 °C-22 °C in the dark; b—h: Light micrographs of Pseudogymnoascus roseus from
cultures grown on SPPDA at 20 °C—-22 °C in the dark. b: Ascocarp with red brown reticulated peridial hyphae; c: Reticulated peridial hyphae;
d: Peridial hyphae with asci containing developing ascospores; e: Ascus containing developing ascospores; f: Fusiform mature ascospores;
g—h: Geomyces anamorph with branched conidiophores, pyriform to irregular conidia. Scale: a=3 cm; b, d=50 pum; ¢, e-g=20 um; h=100 um.
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22 HTEE 35 °C FHZ ALK, 78 30 °C A1 35 °C K555 7 d iy

PR R ITS ¥ 4 (GenBank % SR 5 B FMEEILE 20 °C, 7 dJ5 30 °C MY F Y AR E IE
JF320816)M /7 J5 £ 528 bp, BLASTn M 45 R%E 44K, 35 °C B3 A FWE 4 K (8 2).
MHiZ % %1 5 Pseudogymnoascus roseus (GenBank 24 ik EEEIEE L

S HQL15715.1) Y 18S rRNA 43 ¥ 31, SN Pseu-F ¥R 1A A e = et 19 25 PR 3R MR IR
ITS1. 5.85 rRNA. ITS 2 4©J¥%, K& 285 rRNA i A>B>D>E>C, b & 4145 A6+B3+C2+
W s A PR R 100%, o FAEE SES¥E D3+E2, Hi: jEHH 20 g+Hj45HE 10 g, H 1K 10 g,
g - fEREE 59, #5509, B4 1009 (£ 2).
23 HEKEE 2.5 RIKABEIE TR AT E) G ik
A KRR I 2 25 L 7 Pseu-F o PEARIRTE, % IR 5% #F?(zo °C, 120 r/min)%5 3% 4 d B 24
BRI E B AR KR 17.5 °C—20.0 °C, 30 °C fI P HIAT & % 6 KIFUR TR 3).

F2 L6 xP)EXRBERRMESH (20 °C, 93 h)

Table 2 Lig(6*x3°) test results and analyses of maximum margin (20 °C, 93 h)

Medium No. A B © D E F G Biomass (g/L)
1 1 1 3 2 2 1 2 6.52
2 1 2 1 1 1 2 1 4.99
3 1 3 2 3 3 3 3 10.13
4 2 1 2 1 2 3 1 7.62
5) 2 2 3 3 1 1 3 11.57
6 2 3 1 2 3 2 2 10.95
7 3 1 1 3 1 3 2 5.17
8 3 2 2 2 3 1 1 13.43
9 3 3 3 1 2 2 3 9.48
10 4 1 1 1 3 1 3 6.78
11 4 2 2 3 2 2 2 11.45
12 4 3 3 2 1 3 1 9.38
13 5 1 3 3 3 2 1 11.10
14 5 2 1 2 2 3 3 11.52
15 5 3 2 1 1 1 2 11.74
16 6 1 2 2 1 2 3 14.25
17 6 2 3 1 3 3 2 12.93
18 6 3 1 3 2 1 1 24.69
Level 1 7.21 8.57 10.68 8.92 9.52 12.46 11.87
Level 2 10.05 10.98 11.44 11.01 11.88 10.37 9.79
Level 3 9.36 12.73 10.16 12.35 10.89 9.46 10.62
Level 4 9.20
Level 5 11.45
Level 6 17.29
Maximum margin 10.08 4.16 0.75 3.43 2.36 -3.00 -2.08
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Fig. 2 Effects of temperature on Pseu-F mycelial growth (Cultured 14 d, on SPPDA plate)
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E 3 1EFAFEX Pseu-F H £ =2 B8 0H(20 °C)
Fig. 3 Effects of culture time on Pseu-F mycelial yield
(20 °C)

3 Wit

WA A% H Pseudogymnoascus roseus Raillo
SR AT AT ) — R, SRR T A 5%
H H Onygenales, K%z #14¢ % £l Myxotrichaceae,
AR A H % Pseudogymnoascus FURERFh . H &
BT A5 R YR S AT AL RE,
HELFAET Kara Sea iR Je P, MU = HE Al
VYR 1Y A S B TR A R R A A S B
E_él*[9*10]O

v [E 9k 79 Hirsutella sinensis 2 1] LAfIA Y4

1 E #5 Ophiocordyceps sinensis JoPE !, 7E 1k HE 9 45
oI AN R SRR SR ORI N 2 ) 3 A =Y V)
F RIS E w1, (H A B B SR i B
B HE—A et

— e A A R E R E R, wpE 4
% Chrysosporium sinense . 1 [H & % 75
Tolypocladium sinense %5 0] L) 7%/ 5 & it B 54
REOR IR 3 A SN S 5 NS -
TR T E BN NFAE . R
ol 3 g el

2002 AEFRATXS R A H Rkl i 48 HURIES Y
38 Mr4 HUE R IEAT TR AL 4153 B, Pseu-
dogymnoascus roses [ 43t 3 43 Gl ik 14.6% Fi
15.8%, S I AR FE R v [ B B A4 S R
o 1 EL R RS (P E BB AR 43t R4 5 87.59%
68.4%) .

Pseudogymnoascus roses % %= %) (1) i o3 F1 3
REIEFERF R, %8 5 b B B A OC &R S
P44 U BT SEARTE B (9 1 (A IO 2 TR A
e,

BUs: H AR AR R B LB B BBt AT
RIT ARG T2, FEAL.
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XV, AR ERUIEG . EA R SR TR T . SO e R I RLEE, TR I N AR AR
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