Bulletin of the Osaka Museum
of Natural History, No. 77
pp. 29-36; March 31, 2023

Research Article

YRS R EHREARAND B CIERIZOWTOY 7L ¥ £ A PCRIC & %68k
AR  HOPE T - EAR K

Trace of fungal contamination on specimens of mushrooms stored
in museum by real-time PCR

Nobuo HAMADA', Junji TAGUCHI, Daisuke SAKUMA''

Abstract: Fungal contamination on dried mushroom specimens in the museum were tested. Alive fungal spores
were not found in specimens examined, but DNA of dead fungal spores was often found in them. We elucidated
when this fungal contamination had occurred. Spores of dead common xerophilic fungi, Aspergillus penicillioides
and Eurotium sp. in each dry specimen of Amanita was measured by real-time PCR. Trace of fungal contamination
was found in many specimens examined. A large variation of spore counts was recognized among specimens in
logarithmic scale, and A. penicillioides was predominant. Thus, the propagation of fungi was thought to occur
after collecting specimen, for example drying sample of mushrooms, and storage of specimens. Because fungal
contamination occurred regardless stored period of specimens in the museum, a lot of this contamination in
specimens seems to occur before storage in the museum according to dampness in surrounding environments.

W MW OBREEEARD A CIERIZOWTHREXTo72L 25, ZEIIDNA L L THRENS
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WY EDFA L, EALICH ER—BIICSE L2 E2RBLTWS. B, EHENBFHIZ
RO S, HEVIZHBTON COFEL KRR VDT, OB THES LIZLITRE 72
EHERE NS,
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25, WHEEXRE L7zBarcoding l3BEHE X DT - A MO T T4 v =2 H\ 5728, 51 EDNADFHRIEK
MR 5.

KRBT 37. A% Sy O X BUREZ R AR L H 50C O T ICR2BRHBE S S § o Tkl Tws. F
7o, MU RIS R ORI, BET CLARET TIRA IR L 2555, & MIZ70T On#h % 48
BRI EATo T, LAL, 29 LSt Th, 2EZTAELZLDREIFES 24 abE N2
I Wb db, HHEBLIWREES LIV OND ), BULEHZEL LD CHEEOGRIEZIES A
TWh, TEROERELMNLFIIERED R < TY, DNAFHDO 72D B 2 A EAR 2 53 121E, I8
W E g% B, B A WIXER R RIFE ORI R TH 5.

FTHEOHI, TTEENSOFHEE L CHMEICRE SN TV A REERIZOWT I EIHEOFERBEZ AL
7o, BEERICEES A CORTANE L TR 0ERZT TR, EORERIICH CHEENEEL, &
e, WIREERE EEAOIEE RAED EOBRETH CTHEEISE X 202 A 720, U TV A APCRESR
VT, B EHROEMZTFANZ. ZNECTOMETHE SN TV X )12, BRFERES XU, AR
TR, I L72h CIT S EMMEET 5 L 272 BEEA LIS LT bBED N ETHELROBRE
THLHPTHRELODNAREZFREL, ZOHLEONRLHEROMBERAAL L LI, ZTOTFTHEEZMHE L
7z.

1) 7V & A4 APCR 1L, 4, T RIURT OMIZ, FEla a7 4 ) AR @ E T AR Z ZfhOmT
AR T FEBURNT 70 &k 4 20 SR S, SREB ORI 2 SAEW O EEMITICDISH SN Tns (Bl z
X, 1 2001 A, 20077% &), AL ZofiifE TR R HERSEE o hkE vz, )7V 4 4 PCR
MEHEIL, V=~V A7 T—LaatbEsz2 — b L7200 THY, y—~<VH 1275 —TDNA %
PCR I L DD, SWEEHEETEOMIEEN Z T8 ) v VT A EETH 5.

WENGE L7zold, &0 OERICAE L 72 ROEOUHZIED 71 ¥ A, penicillioides & 717 ¥ 27T 71 ¥
B DVE (Eurotium sp.) Tdbh. INRHDOH EIxe 12, KEN (Aw) H30.80KiEDHAIC X S EET S (I
B, 2009). & BIZ, HEAEFICBWTEEEEOEMICICAMNTE2 A ETH L. AN TIE R
{, FLERT LML EORAEETICESAEZD, 512, LM TH REDALGRETEL EICELS LT
WA ZEPHSENTWA (IEH, 2014). EOTEARIZLHIRO X 512, TR L 2 WIS B L 725
B, HDHVITHRABRE T ICEESSE LA R B, SRS DI EREETL I A IS L. b
NS DU VIR BRI EORFERICD TCEBICHRB SN LI ETH S (GEH, REFE).

FROLI B INFETOHEHELED, DL D50 CEEN AL ERIEICL TWS 2 EiZxf L, 4
FOFHETIEIDNA I > ¥ I L DHEGE S, FiT OIS D Fr7- 2 MEE ) fio TW 5. $TIZIE
ATEHEWZIZ IO =3 BN VL) KN THIDNAT Y IIZELDEZDLTHAS.

AL, PEBRTODNAEZHET S LT, #BEORK LI COBRELMAT LI 2 HIE L
M, )T IVE A LAPCRIFIZE ST, HILLOoOHHEDIIRALLZI EOHEETEXYILT, WE: %
TLIHEDPRLEMELINT WL DI TIERW., 22T, EETRZOTER, M3 h ColRT5ICEH
TBHF—F DRBEIZONT LI L 7.

MR EFE
KERMH & RIS &R
FEBAENE, Bix 2R R CHARLEWEICIGES TS, 7757 (Amanita) & DOFIREARICH
Thb. ZTOTFEBOAYFOEFTITONT, WHVEDN Y A penicillioides, Eurotium sp. DH %<7z 7B,
Eurotium sp. DR EIIATH 7% 05 72,

£H#H (CFU) DOBIE
HEARD—E (F1100mg) #HWTKTEEL T, LEZDEDPVIPEPEZRNL 2010, BERERE R
A7z, lEOPDARIHL L WFRVES O HEICH VD ENEEER T H 2 DGISE I A HfE L T
T Ok % il 7.
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Table 1. List of samples of mushrooms and fungi for specific-primers test.

sample#  Name Japanese name Source
1 Amanita sp. —tag<xd7TU%%45 (fx¥r)  Dried
2 Leucoagaricus rubrotinctus ThAFYRAY Dried
3 Chlorophyllum molybdites TATBATATRYT Dried
4 Aspergillus restrictus Cultured
5 Eurotium sp. ADF2TTAHE Cultured
6 Aspergillus niger sOoauvhE Cultured
7 Cladosporium cladosporioides Cultured
8 Penicillium chrysogenum Cultured
9 Aspergillus penicillioides Cultured
10 Eurotium sp.(same with #5) ADFXaoTPHE Cultured

Samples of mushrooms were dried within 1day after collection, and measured within a week.
Each sample number is corresponding to that of Fig. 2.

Y724 LPCRICEDHDEDNAEDNAIE EMFHOEE
AR RE LEREFE Y TV DNAHIEZ T 5 & & 12, DNAEDNSHEE SN 2O H L
72 EOR T RO ER % A7

1. REAT 71 v —DRE

A. penicillioides, Eurotium sp. % Z N EIRFRWIHINTE 2 77 4 ~— L LT, 28SIRNATIHD T 1 75
) —mMEto b, ko X9 IZEENL 72, Apenilf3: 5-GTATCGTCCTCCGGGACGTC-3, ApeniLr2: 5-GGGTC
-GTTTGCAACCATTACGC-3', Euro28Sfl: 5-CGGCTTTCGGGCCGGTGTAC-3', Euro28Srl: 5-GACACCCCTGG
-CTATAAGGCGC-3. 2D 7' F A ¥ — OFEFFEI 7 UG % iR S % 728, Table WIRT 3D X0 2 B L U6
DN EDOREE TR Z 1T > 72, DNAZSHIE S, ITSIFHASEIE L T b 2 L 22% 7 A a— A7)
L CHEREL7-D%, LFLD A. penicillioides & Eurotium sp. DYFEIIEIE 77 4 ~— %2 HWT, GlRO XD X
7 EDOBEKIZDOWTPCR % it 7z,

2. DNAEILLZEED/=HDIRERDIEK

Im 12472 ) QAT (CFU) 235570 - 40
TWAHHE,»HDNAZ i L, DNA=
wINA G - Ty KO MyiQ2 % F v Tl
EL7.

F9°A. penicillioides : 8.8x10° /ml, Eurotium
sp. - 1L.Ox10° /ml & J -+ %% % i % 15 B
L, B ISR ORI 2 AN4T 9000r.
pm 1545 3% 2T H B x [ITE, TTER
DNA ¥ v MITH EDME R Iml 472 1) ] -
DDNA &SIl L 72, % 4 SEET AT & ] 8
L, 1Ol 79 4~v—%mw 0 T L L o o 4
THWEL, 47— L —%EI2TH
ERIPEREINTWADE T & EMERL T

(Fig, 1 ) . Fig.1. Standard curve for measuring DNA of A. penicillioides.

vy =-3.0299x + 45.384
R*=0.9803
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3. BIEOHEFTLEDHTE
BEARO—E (100mg) 2> 5K L ) B S 72 BB 2 5 Sml 2 @b 12 L, 4C 9000r.p.m 15454
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1 2 3M910 M4 5 6 7 8 E‘L‘Tﬁﬁ(ﬁ&%ﬁ?ft ﬁ%@f:?ﬁ?f)‘ﬁ)ﬁﬁgﬁ;\:‘y ]\
|2 TDNA & il L 72, Wrs ey & Mk T35 T
BRAEDOSMI Y 72D DA EEEY TV 4 APCRT
HEL, Iml 720 OlaFRIRE L. 2512, 12
JELZERD TH100m g K- ICE&EETNLBTH
ELTRL7Z.

HB HEORL LY VL ILET S HT,
JoT OB 2 Kb 2. ZOBEILE 4 OfT
DAL &N R 72, S BUSIRE L TP R O HEER
AR KFBPT, BRI LT OB
M1234567 8M910 B OEHERR =R R L7z, 0 5 T5720, 155
N7 PIGEITFEER T O R L7,

RS

1. £Z-HEDOKE
B2 TOWEERD b B3R % A 7205, PDARS
M, DGIsFihILIC, E &/ IFEdmINTE LR
o7z, 2L, Table 27T 7 ¥ DNA AS AR IR
Fig. 2. DNA band amplified by primer of 4. penicillioides (upper) and SNIBEATOFABTH -7 & 7z, H HTpigr
Eurotium sp. (lower) . Each sample number is corresponding to that of Table ,’ﬁ‘ ST v ‘j‘ﬂ@f?&ji_t b e (ﬁ% TR 5
1; M: marker. 5 7 '
D72,

2. BRENT 74 v —DOZ4MH

EBRICH N2 0 H C ORI 7T 4 ~—% F\ 72 PCR TUE, Ji/23M0 & 0 SRR L & BETREY
RSN o7z (Fig 2, Table 1), 7272, WL DD H ETIE, WA ROFEMULZL ORRL 2 8IEED
MESNTZ. 728 2L, A penicillioides D75 A4 < —1\&, WOLHED Aspergillus & 71 € TIETEIL R S N
Mo 7293, 1D Cladosporium & 8D Penicillium Tl&, L 7A@ IZHIE L 72Ny FORR LN &b, 40 4.
restrictus \IIHFEEHN COA AT TH LD, COHETIEHFEE N TWEWT £y bh o7, RIS, Eurotium
sp. DT T A =13, A penicillioides TIZHFL L 72L& DN > R CHTREW SR SN h 57225, 46 -8DH
E TR RS b7,

3. SERAEDRFHROME

Table 2. Distribution of dead fungal spores belonging each category in stored specimens of mushroom. /e , 2MEDIFEZE S ¥ D

Range of spore number per 100mg A. penicillioides Eurotium sp. B 754 ~—12ky, %
188809_999 200 (1’ T YT TERO A O
100-999 14 5 TURLWED SO L b
10-99 1 3 % DNADRRINE N7z, 2hb
1-9 1 21 F1. ORRERIZC T
0 2 S TIFER L 727 EHRD b 0
avgss.e.(10g) 3.000.12 0.8520.16 CANT L7z A Y T
average 1006.4 7.0 B 520D 7 CRT OHEE
Fungal spores were calculated as cfu per 100mg of fragment of fruit body. o> 53 % Table 21278 L 72,

Sample numbers in the table are counts of samples for each fungal spore range.
Note: Average spore number of all kind of alive fungi in 100mg house dust is
3.79+0.04 in logarithmic scale, and 6152.2 in natural number.

Eurotium sp. |2 D \» T
X, TKELNTEER,S
B E 2ol LT, 4
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penicillioides |3 % B OIEAR ) S &Lz, ot

BUZHEE 5 &, A penicillioides |22\ T, #ix Tg: e

K T9788.11# /100mg T, 1000-99991f /100mg O fiZ 40 .
FROERN RS %0572, —7, Eurotium sp. T v =0.175x+ 0.321

X, % K T7520.11# /100mg T, 1-9f#/100mg D = g, 30 R2=0.017 R
CAEOMRFEOBERP RL S o7 T é ®ee o

251001 /100mg LL = DAL, A. penicillioides 1% ':g 2.0 ° ~

34/36 (92%) (2%t LC, Ewrotium sp. \xb¥H6/36 5 =

(16%) ThHorz =B, TNEROBTROFY 10 | =

&, A. penicillioides 131006.41 /100mg T, Eurotium : % o '.'. o3

sp. D701 /100mg 1= e L T100#5LL 172 5 72 [ 4. P T
penicillioides DFLIE L 721351 O FIgMHix, = A. penicillioides (log)
NEEFR OFIGERFEIZH LT, #1/6 Tho7z

(TableZ, e =] s 2018). Fig. 3. Relationship of dead fungal spores of 4. penicillioides and Eurotium sp.

FHRERDAFER

A. penicillioides & Eurotium sp. D2FED 71 € DEFZMB—E L T2 0 EP MR T 572012, RO
HEORTFHOMEE % T~R7z (Fig. 3). 2EORTFHEOBIIAHEIIIFED SN o7z,

KIS, FREERGNIB 7 V=TI LT, BFBOFIIZHE L (Table 3). HEEAIRIENLD
TI19694EERE L S0AELL EOFH L 72 b D725 7M. A. penicillioides & Eurotium sp. d 312, O HUZ4EAR
TETEOMEIMIA SN, FEOERIBDO LN L7

HWREEAICE, WHEBISES S, EToORER, WWEESPPEEL, DU L7z [HREEA] (F2H Original)
&, NI X o TIERG - TRAF S, BRICHEMAE IR AE S/ TRAFIEAR] (I Gifted) 25% 5. WH OEAD
Far¥ca i+ 2 &, Wiffi L S ICBREERO LD TFEROL N EHAN RSNz (Tabled). Thbh, BER
KD A. penicillioides DHL T I DF35121339.3M /100mg T, FREEARDKIL8ME, Eurotium sp. {22\ TlL, BE
BEARTIZ13.408/100mg T, FHEEARDOK36fE L HBRDOENRLS L.

Table 3. Comparison of dead fungal spores among specimens stored during different periods.

Collected year sample number A. penicillioides Eurotium_sp.
1960-1979 11 avets.e.(log) 2.96+0.14 0.78+0.28
average 916.6 6.0
1980-1999 14 avess.e.(log) 2.95+0.25 1.00£0.26
average 891.4 9.9
2000- 11 avgts.e.(log) 3.11+0.19 0.72+0.32
average 1289.3 5.2

Fungal spores were calculated as cfu per 100mg of fragment of fruit body.

Table 4. Comparison of dead fungal spores between specimens collected originally and ones gifted.

Specimen sample number A. penicillioides Eurotium_sp.

Original 18 avgts.e.(log) 2.88+0.21 0.57+£0.20
average 756.2 3.7

Gifted 18 avgts.e.(log) 3.13+0.11 1.13+0.24
average 1339.3 13.4%*

Fungal spores were calculated as cfu per 100mg of fragment of fruit body.
The asterisk denotes a significantly elevated value.
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%

1. U734 LPCRICKZBAIEDZY M

WEOWZEF AL, V) T IV A LAPCRIFFFED sequence ¥ EE T X 5. SHIOD L) ITEEARD A ©iHG: % k)
G & L 7R TN TN € OIRBFDNA DS, ERTH 5 E DI FFEAEODNA LRIEL TV LR T
EHDN, T7IA4AT—DOBPUCL > THELZITODNANRETE /. T2, KRMTHA LTI A4 ~— 13
AT A NOERENG L, SRR EEO 7 CHBFERIZEZ T THRFENICKR L TERTE % Bif
BIGEERLIZEEZRAESD.

7272, A. penicillioides AT O 77 A ~—I2 X HPETIX, — #0922 HBIED Penicillium X2 Cladosporium C
Wi B O L WHSEFE A S, XAITE R WIRERLNH 5 2 &g h -7 (Fig.2). LA L, Wk
DN EW, FSEIREDOEARP CTHAT LRIV E BN s, —TF, Ewotium sp. D7 7 A < —"Tldir\»
HIREY SN OO A ETHONIr—AbH Y, BWEHRIEEICZZ: > TV B TITEEEIZOWT, 4% S5
T DRGESLEETEA S . LA L, Fig. 30 X912, Mg SN2 021 7 € ORI DNA = AHB L 72 v» 2
EML, INGMFEDOTITAY—HTOHINIREINTBY, HEUORFRITZEL TWinZ EATRENT.
BRKE TCORBH 2R RIC O, BEHFOBEREEIE T8, o d EomiiT i fte e Bbn
b, B, 77TV ELTRERCD, HERTEPI0E L 2o/ — AN H - 72DT, HE
EAVN S WIS OIS T T2 WITReED S 5.

2. EOERODHEFTL—BEREDNADX v v S—

EDOZRITTRARDEEDNSL L, WHTRTARPITNEYOEEEZZF, MERL T CICLEEETZIFR
T (AR, 2019). FEARVERUIFY R R AT HERIC O EHIC L TR 5. B LEED AR S
LAMKIETL 72 a v HKREN, BEICHE TR L CO2BICHEICREDIL, NXIRVAT VT FE
HAVCTwad (EAR, 2019). 29 LAzHEORAET LEECTCHIUL, D COA 2 5 Aw LT 00.6012
FCHEEZE R ST T2 EIfF T2 2 L3 L v, FEZBRIC ERIC L > QEOR T BT BB B 12 2 2%
DL (Table 2), # C{HEASEMRERIZEH M HF L7720 TIE %, EARBRICHIRTEE L 2L ) o
AR E S 2 59

HWIEARA O DNA G & & b 125 b L, Wik LT\ < (Hosaka & Uno, 2013). 2 F T, (L ARE A
L7 a yOHVERPLDNAZHM L L) ELAET A, EDOZODNAITHNTE S, A penicillioides
DODNA X ) SR SIE L W) BB D L7z (RIEER). RROFEREIL, EOITDNADIST K
VAT VT FIZX AWRALOMEHER, HDHVIEED T DDNALGILEIZH EDEGHL, EDIDODNAEIZ
HARTH ¥ O DNAEDFFHEI BRI 2 o 2R 2 HEW S 5.

29 LA D BEMEE COR TR TR OMRIIIIFICHELS v, 55 ABE 7 COBIEIIEEHRIC
I BB L D HRBEELZEL ST A EEDLNSA, EDNAPMH SN TO I ERBEST L &
ETE\, —IRFR R IINRIREE I X O AR BI25 4 U 72 4. penicillioides & Eurotium sp. b, ZED3FH O +4712
VLT, TOREBPE L, 2030 —ERAOHSVPEITHHELTHEEL, BTOAPEESE
FHD. FLTC SHIZENLORTIBI AOERIZL > THHET AL EbNIE. [E L7 EDDNAIZ
i, ZHOLZBHELLZLDOLEINL7ZSHS. BHEREDNAFHOF Y v 712132 LWmd 5. B,
BAHERICHEIE L2 EIE, &0 2 EFERRICEILANED & b, Ol TIE/NHIIC 2% 5. 20
£ RMEIL, SRBROMEEEZ LY.

3. AEFBLIEWD, ECTRELED

PRERED O Ok 4 78T, DR LIBROSWIRENSEE L, —RMR T EORED, £ OFEARTE
SRS L. LL, HROZIIEROE S (=REHHORS) L3RR 2V (Table3), RAF
BITICEHTRE 0TI R, RIFBRECIER TR SIS X 24 2ZRPHEL T a2 LI S
%.

FAROVERFEDOMES 5. T, HWEZT TR, 7F 27O TOERLIZE T NS FL—
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= (FIATNV=—o G52 EA2THRORE) 2, SOZOFBRIHEHAL TS eV (IR, 2014 FEA
M, 2019). LA L, HEARERIZ1990EMALATIIZIREH OO L ZEEK (EH, 1985) <, 5 13Kk &D
FIHA T, 20004 IC/NENRA e — % OFIH (EAR, 1997) L ZEEBLTE7:. 29 LiohwFE
R DA C, EDI T ) pAETH S, &b, T CIZAWA30.65TH 42 TL 5.
KIIRAED & O 2 TIRIINFIZ L 2RI E DO ZOWERIEE Z 22 AR H ), +oaiirzsh
W EDRTFHEN, 29 LG ALEORBKRS TGN CDEZ 5 ZEIHETALELRD A . [H
FEOBEIT F S B8 L <, EAME SR OGS DA 43 % BUZIRIE AT HAE I V155 . BUEHZIRT
TESN7ZAEOFIZB T HDOL b OB RENTZZ 00, SHOMFDPLETH 5.

WIS, BREIEARDEE ORI Th 5. Mk GEH - AR, 2018) T, Y4 EKRLEYAEOIUSEE & KK
D EE 722 & % U L T\ 5350 OULEE 12O, ZerugiEh CA A RE L7, Fo8E, FL LI
ERPEM SN TOTH, FHEHRNRPEDIC L > T, EBONTEOREIIRE SRR I L0 0nro7z. F
FOWUEE T, IEEBEOHFESAREET, LFIEBRDVHET 57012, HELRETRFOEMI RS
7o7s, —4F %l L CEMAYENNIHERE ST 5 B EE O NS ClE% PTIT I3 L A RN h o
7o F7, WUEEOKE SINHORSEOEEEICEEZ 5 2 50T, M) 02wk & 2 GERE 3 &L
RO ERAEZ: B 2E L, EAZEMREEEIC B 2 LI, ERNIZBRA LS T b EAR A
ETHLENIIEH T 5 2 EATRIE S 7z,

AL, WiEe EORT G REAETORER, KEOWIIEEII IR S - RICBE S
EOTERE, BRIGREZLE)FBFERSICLD, 0K UERN R & R 280 K3 FC, i
P ENSE LR REVE S 2 L ). BEEE LT, AR LD N U T A penicillioides DL L7z, 2
NETOEBREOT— 75 RTY, 2MEOUIFEIEN Cl, ZORSIEEIIRE ENIZWEBbLS.
7272, FOEBEMMFE—TH NI & EN27E (Fig. 3). F72—BOMFEBREEIIB T Ewrotium sp. 13V ER
T, A. penicillioides |3 £ (5 L T2 b Tldz\v (EH, 1997). MAEZTORFIIHEPSEVIEARTIE, 2
D& RERFROL VBT L7259 . AR, FRIZHHIRER TN OEZH CRIIMERES NS, Z &
Wdsd. 29 LIRETOREZ T TRARELE I EEIIOWTH T LRESVELR 2 L 2FHELTH
EYany

PLE, BUFERE ECTARIHE SN, P EOMEICLZRBOSIPHEITL TV Rn &, JUEERT
OITF BB 2N R Ens, RAEMEF TR <, EIGEBRE, 25 IZHWEEIGE LT To h E 584k
JER 7 ENUE AN C O & CEER 8B USRS N TW DL Z DO ZERICHT L2V EDNAT Y ¥ JITKRE
L TWA Z EAURIBENT.

BEHR O CIZOWTIE, o ZBRESMHMMKGR S 2 &£, WD2rDH L, BFEL, WHRVHKEL
T 2T 5. 7272, BRBEFOKRSIVHELET L L, WEIEEFTEIETA L, BTEZEELTH, K50
VIRREDS K & A ISR L, T RET 4. 2L C, HOBENRL L, BFERT2LEELTCHE
THRDFEET D, ERICEO SNIZHRIED, O L) BB ELZHVEL TV EE L b5, B2,
HRKICERB SN L 72 ) COMIEFE, TN TOERORBEOFSELVZ L),

HEE
KRB b AN EAEA, ithE—1Et, A EIR 8 BRSO L OILFIIZEIC L 1) HEERDS 4.
penicillioides 7WH S N7 2 EDBARMZEO IS e o 72, fe L CRGH L 72w, 72K WZE o —H013 JSPS B
T 19K21658DIHTH 5.
ik
BrogEde 1974, AL o W k. BhiwiBh L 2: 107-114.

B 2007. V) TV Y A A%ER PCR DRI L G . HAKES45573(2): 292-295.
TEHIET 1997, W OIRE - Ml &8 - e h € (B ER) O%FRE - il & o8k HE Tk 38: 177-183.
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UEHIE R 2014, T O SUALE & 77 ¥ BRBEE FLEEAN 32: 27-36.

BRHETR - amr 82018, RHNEOEYE S CiHR oM. H AR E P #EE46: 395-400.

RS - By % - AR 2022, 5)1HEH S X 2 7KEI2E8 L 72 fEIEAR O 7 g & ZoRks. KK
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