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Isolation and Primary Identification of Endophytic Fungi from the Chinese

Herbal Medicine Iris japonica

LI Pan, WU Caiqi, WANG Qinglin*
(Medical College, Hunan Normal University, Changsha, Hunan 410013, China)

(Abstract] Objective To investigate the phylogenetic distribution of endophytic fungi from Iris japonica. Methods
Colony morphological features, microscopic observation of spores, and molecular biological identification based on ITS sequence
analysis were performed to analyze the composition of endophytic fungi at various parts of Iris japonica. Results Five species of
endophytic fungi were isolated from the root, stem, and leaf of Iris japonica. Penicillium citrinum and Fusarium oxysporum were
isolated from the root, Neofusicoccum parvum was isolated from the stem, and Penicillium citrinum, Peniophora incarnate, and
Phyllosticta capitalensis were isolated from the leaf. Conclusion Five species of endophytic fungi are isolated from Iris japonica
and their distribution has certain tissue specificity, which provides a basis for the development and utilization of endophytic fungi
from medicinal plants.
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(RS2SR ) 101-2AB HL 3R XL T f
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R DAL (75 E SIGMA A7) ;G:BOXF3 HL
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BIEA PDA i sk, (R i 5 15 % 56 5% H2 fil
20 min, %5 B 23 KA ALY RE Gl B 5 % 5 TR AR
1F 28 CHEMRBEFRA 3% 7 o 0T B 4 AR i st
T R T AE G IS BT 1R AR ZE 23] 5 AR
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SEAR R R A bRaC 28 CCHEIR B 3R 1~2 A, 7
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123 WARENS TEYFEE Hosihaiir
(A L R B A 50 mL PDB A HETE i
BEFREEAP 4 0, 26 °C,180 r/min %1 F 2~7 d,
o HOR W 1 B O ICHTONE , K DUTE A 50 C
HEAE P TR A . BRI 10~50 mg 1Y TR T TE
FREC KW MR, AR TS 0B J5 55 A
1.5 mL A0, He BRECTR DNA $2 B ) & 3t
FHLICE T DNA . K T4 DNA JCE F-20 CH& M4
T R ER ITS1 5 ITS4 3@ U519 (46 L
A TAEY TREA RS B X2 HE DNA 7=y k17
PCR #3409 [ A& & 20 pL:7 pl ddH,0.10 pL
2xTaq PCR StarMix with Loading Dye .l wL IF [f]
1% 1 wL 514 1 wL DNA B4, PCR §" 3 )%
N AR YE 94 °C,3 min; A8 T 94 °C,30 s;iE
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FIM AR B TR IANT, )8 THAERR,
2.2 HART R N A BB Y 4 A FOr T A A
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MHASREWMR, 25 rrhdbipeaifeit 5 #
20 BRNAEE 0 A T A AR AR T TE N LR
JOAREE R, AR R (A MR Bk & (Guig-
nardia) ) Fl/INHT 7S B 6 B TR V& R ALE AL (ROCRF AIE il i
DR FIE 1 K 2, TR e S R LR 2 K& 3-7,
T AT J T I 45 K 9 AR ELTR ITS JR 81 € NCBI %X
P E v EAT BLAST Bt e WS4 Tl 1 b v 1) He
XFIF A, 8t SR B R Gk B, AU 4y )
J&:R1 4 100%;R2 4 100%;R3 4 84% ,R4 }87%;
R5 4 64%, R1 fCFEAR 4B At 1D2 ) ITS F¥51],R2

TE A WG T 5 5 B ARIAHE T 5 C I (B AR5 7 5 D /N e 4R 1R
B AR i
B15MAEMNEEENEERES

TE AL R A2 2 53 L AL T B B 22 A0 E T L T
2 NEEFERNAFEREKERE (x100)

R2SHANFHFNEAEFNRERES FERE

FEA HRAARL S % WA (125 HHALBE 1%
#L 2D Fusarium oxysporum (KR856359.1) 97
R 4B Penicillium citrinum (KY827361.1) 99
5B Fusartum oxysporum (KT211510.1) 96
£ 2E Neofusicoccum parvum (KP730440.1) 97
it 1D2  Penicillium citrinum(KY827361.1) 99
- 2A1  Peniophora incarnata(EU918698.1) 98
I 2A2 Phyllosticta capitalensis (MF380925.1) 98

fRFEA 2D FIAR SB (1) 1TS J¥ 41 ,R3 AR &t 2A1
() ITS 41 R4 {25 2F 4 ITS ¥ %1 ,R5 1t s&
2A2 1Y ITS J¥ 91, 455K W R JEPEH K T 50% , 1
Wi 22 48 BEAL R R BR09 TTS A M S 5% R,
R2 R3 R4 Fl RS B bk I % 08 A7 85 (AR89 )
[N REN CE RN NI g X AR =y 8
PRI Ay AL 400 A A TR A 8 9 o R v 52 SIMHE 2R AP 1Y 55 )
Ty KA S R 5 455 7% TEOR X A T M E
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KM103312.1 Penicillium citinum
KY827361.1 Penicillium citrinum
MH377076 1 Penicillium citrinum
JQ082503.1 Penicillium citrinum
MF379645.1 Penicillium citnnum
MG659617 1 Penicillium citrinum
KU216720.1 Penicillium citnnum
KX387680 1 Penicillium citrinum
KX387679.1 Penicillium ctnnum
KX387678.1 Penicillium citrinum
100 | KU315313.1 Penicillium citrinum
KT385733 1 Penicillium citrinum
KP893226 1 Fungal sp
KP893220.1 Fungal sp
KM2780865.1 Penicillium citrinum
HQB71192 1 Penicillium citrinum
® KX098132 1 Fungal sp
KX098110.1 Fungal sp
MG659686.1 Penicillium citrinum
KU163809.1 Uncultured fungus
KY022800 1 Fungal SP

R1

AJ748132 1 Penicillum daleae
83— AJ746363.1 Penicillium daleae
AJ748133 1 Penicilllum daleae

100 | AJ850133 1 Penicillium daleae

@ AJ748692 2 Penicillum virgatum
AJB77044.1 Penicillium brevicompactum
4LEAJB77046 1 Penicillium brevicompactum
0 AJ877045 1 Penicillium brevicompactum

AJ010484 1 P

coralligerum
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B3 &FITS DNA FRIMENBASENEEH RI
EHREEXTHHRE R F LR

LC168790 1 Peniophora incarnata
KJ668499.1 Peniophora incarnata
FJ441018.1 Peniophora incarnata
HQ331035.1 Peniophora incarnata
LC014888.1 Peniophora sp
KY379688 1 Peniophora incarnata
JN088241.1 Peniophora incarnata
KC834768.1 Aschersonia sp
KC890782.1 Peniophora sp

R3

EF529621 1 Peniophora sp
HM535362.1 Peniophora sp
KP050580 1 Peniophora incarnata
KC890785 1 Peniophora sp
KMA79732 1 Peniophora incarnata
HM595564 1 Peniophora sp

5l EU918698 1 Peniophora incarnata
HQ331031 1 Peniophora incamata
HQ331048 1 Peniophora incamata
a|| KU529816 1 Peniophora incarnata
KC820949 1 Peniophora incarnata
AY546038 1 Fungal endophyte
KX766177 1 Peniophora piceae
JX507718.1 Peniophora piceae
AY781264 1 Peniophora piceae
KRG73807 1 Uncultured Peniophora
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B 5 &EFITS DNA FIMENBASENEEHR R3
EHREEXTHNRER AR

SREE R IR AR A AR R ) [ IR ) 4 4
WA ILFE B RE, RUINAE R LR LR
HA 22 5 0k CRA IERE . B3R A N AR L A B
WRE™ A A R LA LE M TG PR o, i HAR 2 A AR
HH ] RER A A RS R, BT 518 A R R
A BEAE PE R R GARH =Y, S5 1E R LR
HEALIF 7 AR R IR AR T, Bk 1 25 A0 e 1 R Y

HQ384391 1 Fusanum oxysporum
MG461555 1 Fusarium oxysporum
KU528856.1 Fusarium oxysporum
KT876659 1 Fusanum oxysporum
KT876655 1 Fusanum oxysporum
KT876652 1 Fusanum oxysporum
KT876644 1 Fusanum oxysporum
KJB47744 1 Fusarium oxysporum
KM013802.1 Uncultured fungus
KF494176 1 Fusanum oxysporum
KF494093 1 Fusanum oxysporum
KF494088 1 Fusanum oxysporum
KF494081 1 Fusanum oxysporum
KF494079 1 Fusanum oxysporum
KF494073 1 Fusanum oxysporum
KF718260 1 Uncultured Sordanomycetes
JNG24908 1 Fusarium sp
JNE24906 1 Fusarium oxysporum
JN624901 1 Fusarium oxysporum
JNG24888 1 Fusarium oxysporum
KU253814 1 Uncultured Fusarum
KU839372 1 Fungal sp
KU839371.1 Fungal sp
KU839370.1 Fungal sp
R2
X94171 1 Fusanum proliferatum
0 AJB10449 1 Fusarium prolferatum
78 — AM412643 1 Fusanum solani
AM412610.1 Fusanum solani
I_‘AMMZMZ 1 Fusarium solani
AM412609.1 Fusarium solani
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B4 EFITS DNA FIMENBEASEENEER R2
BHHkEHEETMHER LY ETHLH

KP183157 1 Neofusicoccum parvum
KP183158 1 Neofusicoccum parvum
MF314146 1 Neofusicoccum parvum
MF800915.1 Neofusicoccum parvum
KP183145 1 Neofusicoccum parvum
KP183144 1 Neofusicoccum parvum
KP183143 1 Neofusicoccum parvum
KT224811 1 Neofusicoccum parvum
HQ832811.1 Neofusicoccum sp
HQB59952 1 Neofusicoccum parvum
HQ859951 1 Neofusicoccum parvum
DQ145727 1 Botryosphaeria sp
0 KJ400973.1 Uncultured Neofusicoccum
KP183159 1 Neofusicoccum parvum
KP183152 1 Neofusicoccum parvum
MH211228.1 Neofusicoccum parvum
KP183156 1 Neofusicoccum parvum
KP183146.1 Neofusicoccum parvum
KX648516 1 Neofusicoccum parvum
8 FJB842961.1 Botryosphaeria parva
5 | KYB09176 1 Neofusicoccum algeriense
KY711224 1 Neofusicoccum sp
KX505905.1 Neofusicoccum sp
KT440950 1 Neofusicoccum sp
KM508497 1 Lasiodiplodia theobromae

KF766152 1 Neofusicoccum vitfusiforme

KP183148 1 Neofusicoccum parvum

KP183147 1 Neofusicoccum parvum
KX648502 1 Neofusicoccum parvum

R4

B

00010

B 6 EFITS DNA FIHMENBASENEER R4
HMEHEXMHNRER L THELH
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MF595520 1 Phyllosticta capitalensis
KC707556.1 Guignardia sp
KR014948 1 Fungal endophyte
KP900294 1 Phyllosticta capitalensis

KY041640 1 Phyllosticta captalensis

KR780621.1 Phyllosticta sp

KP998485 1 Phyllosticta capitalensis

KP689257 1 Phyllosticta capitalensis

KM520007 1 Phyllosticta capitalensis

MG372009 1 Phyllosticta capitalensis

KX928721 1 Uncultured fungus

KR015353 1 Fungal endophyte

KR015352 1 Fungal endophyte

HQ260962 1 Fungal sp

KY940507 1 Phyllosticta sp

MF153382 1 Phyllosticta capitalensis

MFG93436 1 Phyllosticta elongata

MF993436 1 Phyllosticta elongata(2)

MGT779574 1 Fungal sp

LC269950 1 Phyllosticta capitalensis

NR 1473161 Phyllosticta fallopiae

KX424992 1 Phyllosticta elongata

KX620928 1 Phyllosticta sp

KX620927 1 Phyllosticta sp

KX620926 1 Phyllosticta sp

R5

GQ352496 1 Guignardia sp
MG954332 1 Phyllosticta capitalensis
KM513574 1 Phyllosticta capitalensis

|KF38|072 1 Guignardia mangiferae

LC168761 1 Guignardia sp

000250

B 7 EFITS DNA FIHMENBEASENEERE RS
A ESHEEMPRSZL TR LK

Az ELTA B9 Z2 AR T I B A AR T 5
KHSREGTIRF S, 2R R 758 AR
P 5 30 BT 1, Xk R BRI R T T M < B (L
2 BT A A D R L AT T 9 0 ) 4 P A
MEG AL RS I YRR (25 o AR S rh G
83 bRk AR B, HAUZE s B Js IR PR YI-17 X #L
Ii) ol A= ) AT B A R VR T 4 e B AT A ok —
AT H AR R N A BB A W) S AR W i
PERIBT S

2% Uk
[1] STIERLE A, STROBEL G, STIERLE D. Taxol and taxane pro-

duction by Taxomyces andreanae, an Endophytic fungus of Pa-

cific yew[J]. Science,1993,260(5105):214-216.
[2] BEZERRA J D P, NASCIMENTO C C F, BARBOSA R D N,
et al. Endophytic fungi from medicinal plant Bauhinia forficate:
Diversity and biotechnological potentiallJ]. Brazilian Journal of Mi-
crobiology, 2015,46(1):49-57.
[3] STROBEL G A. Endophytes as sources of bioactive products|J].
Microbes and infection, 2003, 5(6):535-544.
[4] EGAR, L Hars | PR BCAR ) P A ORI 5 MR 3 S fA:
Yy ad i ,2015,42(2):349-363.
[5] iR, FELHE O, A v R LR A SRR P AR L R
B KA AP SR (D) A W2 A 2012, 32(6):1-6.
[6] AR, B R B A A= B 22 R A T P G R A AR T
FE[D].HE T ) PR, 2017.
[7] LIANG Z N, ZHU H, LAl K P, et al. Isolation of endophytic
fungi from medicinal plant Bruea javanica and their microbial
inhibition activity[J]. Journal of Chinese Medicinal materials, 2014,
37(4):564-658.
[8] B he A BUALA 50 49 H [M].AL 5¢ b [ B2 25 R 8 H R iE L 2001,
[9] XUJEih , A&, WK SOk, 25 24 FIRL A = 9 A2 N 2k 01 1R 4 10
RE TG PE[J]. o B S8 96 07 0] 27 4% 35, 2014,20(9):128-132.
[10] EFIGR BB A ALY P9 A U 53 2 55 FR BRI 58 05 TR ) U o
Z=ik,2006(4):55-60.

[11] 2= ZZ4 [, & 25 AP A w3 A I 50k J ().
WAL BE2£,2017,58(11):1989-1992.

[12] 2B, AR o AR ALZE | 45 k48 P 2k B0 TR 2R 40 A Je Ui 9t
i 98 T P A B ] AR 2 4 Bt 2 i, 2016,32(6):683-689.
[13] S5 FL A B8 25 R 25 M AL 5 B2 Rk, 1987.
[14] #1508 F P 55 F WM. L1 . B RR230R R4, 1982.
[15] SBMTEE. 25 P AR 0 A 2k 0 A 2 (M. 50 B2 A, 2016.
[16] & BiM:, 2% 0,0 £ 5,5 SR N A B E Fusarium oxysporum
YW 6 73 8 8 7 K FUCAE AR 10 ) BF ). 48 v D O 2% 2%
H(H SRR 17),2016,50(6):880-885.

[17) 8 58 2% B IGE s, ML 4k 1 A0 fish P 2B 01 0 A [ ). 2R W 275l
#,2010,37(1):37-42.

[18] TAN R X, ZOU W X. Endophytes: a rich source of functional

metabolites[J]. Natural Product Reports, 2001,18(4):448-459.

(KX %8/ % %)



