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The effective method of fungal strain isolation for the
genera Psilocybe and Panaeolus

MATao  LING Xiao-Fei YANG Hui

(Research Institute of Research Insects, Chinese Academy of Forestry, Kunming, Yunnan 650224, China)

Abstract: [Objective] To explore an effective method for accurately getting fungal strain iso-
lates from the genus Psilocybe and Panaeolus. [Methods] Twenty-eight freshly collected fruit
bodies were used as study materials. The cultures isolated from gill and basdiospores were
identified based on morphology and sequence of ITS rDNA. [Results] Twenty-four isolates
(86%) were purified successfully by gill inoculation method and seven (25%) by basidiospore
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discharge. [Conclusion] Gill is the spore-bearing tissue of agarics, and easy to germinate.
Furthermore it is no need to sterilize the surface of the gill for purification in culture medium.
This isolation approach may be extended in other groups of the saprophytic fungi characterized
by small fruiting body size and thin pileus, similar to these two genera.

Keywords: Psilobybe, Panaeolus, Gill inoculation, Basidiospore discharge
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Table 1  Fruit bodies of Psilocybe and Panaeolus, and their isolates

Tk Gy e TR
Fruit body Isolate Source

Panaeolus bisporus CX022 Chuxiong , Yunnan (z Fd 4 28 HETHT)
CX027 Chuxiong , Yunnan (z Fd 4 28 HETHT)

Panaeolus cyanescens SB128 Shuangbai County, Yunnan (z a4 XUHE)
SB130 Shuangbai County, Yunnan (z a4 XUHE)

Panaeolus fimicola SB110 Shuangbai County, Yunnan (z a4 XUHE)

Panaeolus semiovatus ZD001 Shangri-la County, Yunnan (= B4 &% 7 EL)
ZD005 Shangri-la County, Yunnan (= B4 & 4% 7 EL)
ZD039 Shangri-la County, Yunnan (= B4 &% 7 EL)

Panaeolus sphinctrinus SB111 Shuangbai County, Yunnan (z a4 XUHE)
SB114 Shuangbai County, Yunnan (z a4 XUHE)
SB133 Shuangbai County, Yunnan (z a4 XUHE)
SB134 Shuangbai County, Yunnan (z a4 XUHE)
SB136 Shuangbai County, Yunnan (z a4 XUHE)
SB137 Shuangbai County, Yunnan (z a4 XUHE)
SB141 Shuangbai County, Yunnan (z a4 XUHE)
SB142 Shuangbai County, Yunnan (z a4 XUHE)
ZD029 Shangri-la County, Yunnan (= B4 &% 7 EL)
ZD041 Shangri-la County, Yunnan (z B4 &A% B 5
CX003 Chuxiong , Yunnan (z Fd 4 28 HETHT)
CX004 Chuxiong , Yunnan (z Bi44 25 i i)

Panaeolus sp. ZD010 Shangri-la County, Yunnan (= 54 &% 7 EL)

Psilocybe coprophila SB117 Shuangbai County, Yunnan (z a4 XUHE)
SB118 Shuangbai County, Yunnan (z a4 XUHE)

Psilocybe sp. 1 ZD037 Shangri-la County, Yunnan (= B4 & 4% 7 EL)

Psilocybe sp. 2 ZD040 Shangri-la County, Yunnan (= B4 &% 7 EL)

Psilocybe sp. 3 CX025 Chuxiong, Yunnan (= R4 28 )

Psilocybe sp. 4 CX026 Chuxiong, Yunnan (z 544 2E HETH)

Y — MY R B R, — & 24
URRT BG4l N BRAH T AR (7% G | i), Tl
K575 Y 40U 5 25 3 e 4k S % 9 2 e i TR 22 K
TS Yy, FeH AT,

14 ¥£%F

1.41 LR MESH 2R RS HAHS R (H
YE K, @A EEIEA . it Fi, s

DA R AR 1) B3¢ ] — T ik PN T 9 TR S R R 2 A5 B
— 3P, DA SR S S A R A T T

142 SFEE: (1) HFHRYH DNA . S
E# DNA HHGLF £ (Biospin Fungus Genomic
DNA Extraction Kit, BIOER)i}i ¥ 45 1/£17 ., (2) PCR
P3G Ry . R HEREE S 14 1TS4 (5'-TCCTC
CGCTTATTGATATGC-3')Fll ITS5 (5-GGAAGTA
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AAAGTCGTAACAAGG-3') ¥ 1 % 5% [a] g IX
ITS1. ITS2 {35 5.85 IDNAY, 50 pL Wik Z:

10xBuffer 5 pL, 25 mmol/L MgCl, 5 pL,
10 mmol/L dNTPs 1 pL, 1 pmol/uL 514 4 L,

5 U/uL Taq i} 0.6 uL, DNA #i4R 1 pL, Jowm 25
FRAME 50 pL, P HE7E MI A FE] ) PTC-200
1T PR 94 °C5min; 94°C 305, 53 °C 30,
72 °C 505, 3£ 38 MEHF; 72 °C 7 min, ¥ 3474
25 1.5% B AR WHEE I LUK AN, EB Yt %% 4lifk
AP TAEf AR T AR TR (RR) A RA R 5
Mo (B) FEH X (Alignment) FIEI T, K45
ITS J¥FI7E NCBI 0 ] BLAST k2 i Hb X,
Rl A 10 21 14 [R5 P 51 1 Wi B 3 0 BT TE

2 HZR550H

21 MAFEFEESREEEMEIN EE
222 W RSB ) 28 N ERRISS 4 MRS YL

Ah, BB, 3Bl Rs 86%, i
SHEACE 7 B, HAY 21 N RRAR
B, BRI 25%, 45 R R
TR R 5 0 S R R R 4 S LA D R 4 B Y — el
AR, M FEHE KRR, A5 E
eI
22 LR

P R 20 B I B Rt AL 2B e, iRt
SR 0 S I TR R U] B 3 i 1) — S R
BB A IR Y BOE SR IE—BUN VR, LR
WRETEIEBRHE LR 3, B EREEEG L
. LRGSR E 6, T2 AR, 4%
BAREEDIR, A AYFR(SB110 F1 CX026)E. 1 (4
R, R KA e A (R ) B g,
H A TR AN R B 9% HA X — B R-IE . AT,
BIRA W TR MR ZE TR A . BT A 3 -
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Table 2 Effects of gill inoculation and basidiospore discharge isolation

E(IRRELE RN

T IE

K5 NEY) %ﬁ@%ﬁl% Basidiospore dis- Y AP %@'%W% Basidiospore
No. Isolate Gill inoculation charge isolation No. Isolate Gill inoculation discharge isolation
1 SB110 lEES # 15 ZD001 + =
2 SB111 T - 16 ZD005 + -
3 SB114 + + 17 ZD010 + -
4 SB117 + + 18 ZD029 + -
5 SB118 + — 19 ZD037 + —
6 SB126 + = 20 ZD039 + =
7 SB128 1 — 21 ZD040 + —
8 SB130 + = 22 ZD041 + =
9 SB133 g S + 23 CX003 + -
10 SB134 + - 24 CX004 REE/S +
11 SB136 + — 25 CX022 + —
12 SB137 lEES # 26 CX025 + #
13 SB141 1 — 27 CX026 + —
14 SB142 + = 28 CX027 + =
53 B3 LT AR (1) o4 2 43 E5 i3I Pure cultures . P

Pure cultures (strain)

[Total isolates (%)

TE: + R i), — R R R WA

Note: +: Isolated and purified successfully; —: Fail to germinate after isolating.
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Table 3 Colony characteristics and growth vigour of the isolates

[E:73 DA VR TE S FHIE ]
Strain Species Colony characteristics Growth vigour
SB110  Pa. fimicola KEGFERW G, Bk, DRAREL, BWERAERK, AREGAAR +
SB111  Pa. sphinctrinus M, giBR, Wewks, 2REEZMEEELZ, HENSRETT 4
SB114  Pa. sphinctrinus I, JBRAER, ks, ZHEmL +++
_ HEARE A, 20K . HREEDR, 2HORISTHLBOE, WERE,
SB117  Ps. coprophila S ++
SBUS  Ps coprophila HEERE A, Bk, Bk, ek, 2HORMFEZE0%, WiEE "
' B, DRAERZ
SB126  Pa. sphinctrinus HEEZL A6, BREGEAR, A RSk ++
SB128  Pa. cyanescens HEEZLAE, Wk, ARERARCR, FABEMES, ZHE "
' BSRAE K, DRER 2
SB130  Pa. cyanescens a2 A, BRREGESR, BBdhRiagomaies, SRER 2L ++
SB133  Pa. sphinctrinus Ffa, 20K, WLRER, ZHERL, WEDSETT et
SB134  Pa. sphinctrinus Hfa, BER, Bk, ZHERL, WIEHS5EST et
SB136  Pa. sphinctrinus A, #R, BgERESR, BdbRimaomags, PRERZ ++
SB137  Pa. sphinctrinus H, 0K, WLk, ZHERZ +Ht
SB141  Pa. sphinctrinus FE LA, Bk, BRI, EVASCaE, DAL +
— HaEF A6, EREEGR, Bk K, Bgomany, o
SB142  Pa. sphinctrinus par +
UER 2
R p— HEFFLEE, 2R, Wk, 2ARLRERZ, AEE s
' 37 TR T W)
e — Mt L, MR, Wk, SRUERZNEERYZ, AmE s
' B WA 5 )
ZD010  Panaeolus sp. HEZEKEE, BREORAR, Rk, PRATRERZ +
ZD029  Pa. sphinctrinus HEZERL A, Bk, AREZR, R WLSCmERE, DA ++
ZD037  Psilocybe sp. 1 HE R A, Bk, DHEEmZ MR R +
S —— HEHIRE G, 2R, W2RE, 2R LMEERLZ, AnEE s
' 53 W)
. KEE, AR, gy, ZUHEM SO RAE R EAR, FYE
ZD040  Psilocybe sp. 2 . ++
NG5
ZD041  Pa. sphinctrinus 2R A, AZReEgER, DR R ++
CX003  Pa. sphinctrinus M, ok, DRAw ++
CX004  Pa. sphinctrinus F, ek, meks, 2 UERZMEERZ +H++
X022 Pa. bisports gz‘ﬁﬁ_@fﬁ jf«li( BRI A, HLBUR R SO I 78 SR .
5 P 2z
. HEaEFLA6, EREEO, ok, HLsE, BRiteR,
R PRl ¢ FHSHRSONAER, b i
X026 Psilocybe sp. 4 AAE, BEwEG, REREHNAERK, ZEEEL, ARTETE R ais
GEIRASEIY L — R T ) ISR By, A i Bl 3R,
CX027 Pa. bisporus KB A, R, FLEWEREARK, PRARZ +

TE: + KRB, 4 RBBE,; +++ RBESR, ++++ KGR,

Note: +: Growth vigour weak; ++: Growth vigour relatively weak; +++: Growth vigour relatively strong; ++++: Growth vigour strong.
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HA—E ARk, (FURH [ PR R P Rk ] 22 S Ay
— B RRAE, U 45 BERE 45 (Pa. sphinctrinus) B
HEaH A asFla @, B k. 2R
BREHDIR, FEA BT 5 (Ps. coprophila) iy F 4 IR
T, PROCIRAIHEDR SN, 38 [ 2 B HOR R AR,
WY, KBRS, A8 K B R 45 (Pa.
cyanescens) = FL A, SCREEDR, WA
BRIV EL, KAWL, KBRS, 2fL8p
JEBERE % (Pa. semiovatus) g H (IR B4, 224K,
PR 22, KB, FLIAETE o8 (03 IR 43
Yy, T XA BERE 4 (Pa. bisporus) I #f kK #2548
@, Bk, KAWL, KB, HIEREEYE
I 53 B AR IR R T 544
23 DTFETELER

ZIA U E R, XA 10 R T T
ITS {235 5.85 DNA F By, Z558 3% 4, WT
B EEFE 598-660 bp Z [H], NCBI |- BLAST 4%

RIIR, PR Score (HHESEERTHY R R 5113
SR L R 55 0 RN BERE 2 SR A2, H E value
E¥I24 0, LA Score {H fiz = i [R5 3 51 K 4347,
Wk SB118., SB136. ZD029. ZD041, CX022
BB RSB E LR 3, ML
“h99%-100%, T5EH] 5N BRI IR T RN 594K,
ERE ZD040, CX026. SB128. SB110 Fi1 ZD005
Hig M rA RIS 94% (Ps. mexicana) .
97% (Ps. cubensis). 98% (Pa. cambodginiensis) .
99% (Pa. retirugis)f1 100% (Pa. antillarum), Z54&
H o 81524k, Wl HEX 5 DR IEH
B4 2%, ZD005, SB110 Fil SB128 73 TS
AR EERAGMESR, H TR ERSHIE
GRS LB AL, IS S e 51k
am 44 Rl 0 AT fig 5 B — S A B 0 A 17 B BEAS
AR, TEIEESHEAM L, 46 25 HTFH2E
GorrE e A

x4 SRIERBSHESHRIRFYIEEXER

Table 4 Sequence alignment of GenBank top hits for the ITS and 5.8S rDNA which agree

I I A7 VP BRAHER L X 51 K
; ITS F15.8S i BLK & S AR
5 4rEY BRI TR Ssy;e- - (GenBank J¥%1)%) Number of ITS matches/ dentities
No. Isolate Fruit body ’ Species identification Number identified in
quence length (bp) P (%)
(GenBank accession No.) GenBank
. Panaeolus retirugis
1 SB110 Pa. fimicola 641 (F1478119.1) 639/641 99
2 SB118 Ps. coprophila 601 Zi;'g%?gs"i‘;mph"a 503/595 99
Panaeolus cambodginiensis
3 SB128 Pa. cyanescens 598 (AB158633.1) 589/599 98
L Panaeolus sphinctrinus
4 SB136 Pa. sphinctrinus 610 (DQ182503.1) 610/610 100
5  ZD005 Pa.semiovatus 617 (PJ?:g%%OSIT; al‘g‘t"'ar”m 611/611 100
6 ZD029 Pa. sphinctrinus 618 Fggi%"z'ggspl';'"‘:t””“s 617/618 99
7 ZD040 Psilocybe sp. 2 624 E_Sl'l\';l’gggggei‘)'ca“a 594/630 94
8  ZD041 Pa. sphinctrinus 617 (ngal%"z'ggss‘;g""c”'”us 617/617 100
9  CX022 Pa. bisporus 646 Eggiﬁgl“ﬁggj;%i“i;’ar 643/647 99
10 CX026 Psilocybe sp. 4 660 (P:'I\'Aoggggfﬂgns's 644/665 97

http://journals.im.ac.cn/wswxtbcn
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Xof M 2 S R BERE 4 % EL IR 28 N TRRR I 43
BIEE R, WM 24 DRSBTS
HIHIE 86%, J&—Rh Ao k. TRE
SR T TR 1 = A1 2Y, (H i T e v i A A
IRAREE T2, GwmiEge, &Mk
B R FI RS B3R T 3 3 5ROy AT A
For g, RPEER RS AT 53 B BE R sl Tt
SRR IETHEE, (H3X MR Z) WAL T . 1A
BRI 8 4 45 A5 B T R e 0 B AR . AR ST R,
R 5 2 S R 2 S LA A L, H T
BK, TR BRI AR R R S
k, HW2ZKHEmm, HEREAS S5 Hug,
FUFHX — 3, R 53 B i JO T % o 8 A 7
R EE, BIEA 8T Y th 2 H BE gl S R
Fl, N &mEyd ik b, Hikk g aifk, kA
AT AR, BV R — AR SR AR 2
Doy B, FF O BAS ZREAR KR BRI, R
FEPTHUERA S KN, BN 4idk ., R+
SPSRT VR HEAT 43 B W R R, 43 S U R AL Ny
25%, gy e, Seae kI, Wb A
TR ZME, B RARK, FILHBER
AR R BRI A O, TR SR
Hy T 32 $H A A BE (s ), T DA i A
HE R b 37 30 B 1 1 AS B e oy, LR A Rl —
BT

TR B R A IR A A e R TV
IV 22 P 25 36 RUBRRAIE SO SR 55 37 ) J2 75 RE T W
FHN SR FNW L P . 7ECPR S e, B
FHIEZ) Z B A AR S, (TR ASRHE
FE R TR AL EILE R, MELLA AfE R, i
VI 2240 F B JC I B OROME AR 15 77 3 R L 324,
RIfEREUSTE AL, WAERIEK . B > T AE22 0
KIE, FTmEY R DNA B0 % E T EST

BRI S TORE S —Fh R M AT S ik %
BEA DNA TS XJ2 HATA WA 15 FAric, #
- 3i FH T TRl 1) 23 28 5 5 R PN o i) sl o
R R G5, SEAEsk, 7R F I8
B S e v A 2 T AT, IRl
FH T #8565 2 8 R B s 8 L R S L SR i 4
SEW2M DUITS 8RB S A SRl e
—pRifE, Pounder 55 L) FEXT R A EE KT 400 bp,
AHBLEE = 99904 51| Jy [Al—Ff, AHALLEE 93%-99% %%
AR —EE DS %, AR 10 AN
BRAR 1TS X 5500 P A 2L 81 et i Be 7
593-644 bp 2 [a], HuXit4k 5 shHES S FT ) R R P
B 253 A R R B AR 2 2 S R BERE 4 SR AP S, 15
fen PR [R1 U P 27 Jg N AR TRIARBLEE - 94%-100%,
WAL A 99%-100%, FHH 10 NREHRIIRIE
FHARL TSR, GIESE T IS e 4G

T L2BE A, #id ITS 7515 DNA P
FEE 2 Hh L HUT 810 I L 45 5 20 B i mT A
EEE, BT DNA JFAER A 2R
G| AR5, N2 52 24 9 4 22 n) R (n [+) 4
CANGE AN PR D VNGRS U=t
R 24 A1, 345 53 7 9 B T S e o
— SR RN 1 BB JE A ), AR 2k LA
BRI InAHFSEh ZD040, CX026. SB128.
SB110 1 ZD005 1) 5 B kYA oA B MR 45 1 3]
i, ARG A 22 5 A, JFas 6 2 5T
G BT AT 256 S o i A B8 B R 4l 8 5 v i
&, AR SR R ANTS KT8 L
Xof RV TG ik M e R, ARSI LR A
FB DL 5 Ay S b A A o Ll
SRV T B0 PEAR ., Jo s U8 SR slobm o T
BT, BEFL TR, W8T A, &—Fp
fapf . PRER el SRRk, B SE E R TR
SR
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ABIFE T, T 2SS TR 43 45 7 45 R [ Bk
S TR o R R 2t R R BXE R 2 TR T T
OYEAROTE . RERER, BREMW, 5
THEPRREATZ AR, (AN B L A=
TR (0 NI 1 N A o I (| A
(Coprinus) . f 4% J& (Psathyrella) . ¢ %5 <> &
(Bolbitius) . 3k %k J& (Agrocybe) . 4 7 < /&
(Conocybe) Fll Bk i 4 J& (Stropharia) %, FATH7E
A5 R AR5 2 T AR DA — 2P Bk
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