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Isolation and Identification of Endophytic fungi from Stellera chamaejasme

WANG Huan, LU Hao, GUO Ya-zhou, FENG Ke, GENG Peng-shuai, ZHAO Bao-yu*
(College o f Veterinary Medicine, Northwest A&F University, Yangling 712100, China)

Abstract: To explore the classes and distribution characteristics of endophytic fungi in Stellera
chamaejasme and further explain the connection between fungal endophytes and the toxin synthe-
tism, allelopathy and stress resistance formation, the endopytic fungi in the stems, leaves and
flowers of Stellera chamaejasme were isolated, purified and identified through morphological and
molecular methods. Among 21 isolates obtained from Stellera chamaejasme ,19 strains were iden-
tified to belong to 8 genera, 9 families, 8 orders and 7 classes,and 2 strains were unidentified.
Eight strains of fungi were identified as Alternaria sp. ,and take 42% of all strains isolated and
were the dominant fungal. Except for 1 Sordariomycetes sp. and 8 Alternaria sp. ,other species

were all first isolated from Stellera chamaejasme.
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Table 1

A LT R S S HL A R A R s DA O 2 — R
¢ 5 A AR T P T B AL S W A S N AR
PR 2 18] 1 5% 2% DA B e 7 AR 2 119 A SR A AT
WA 5 i A1 S5 08 R Al R B e K A

1 Mel5F%E

1.1 R

L1.1 Yk Fig A AR G AH W) AE fh 2015 4F
6—8 H IR A H MM m & H R KBLE  FH IR
He g PR R AR G Ay & AR R A AE R IR
Lo BEI7 R 5 09 i B AR B AF 5 JBCTE 2 A 728 0 RE I 1Y
H B RAE

Plants information of Stellera chamaejasme and isolation results of endophytic fungi

A b 38 AT IR 53 B R AL T Bk 4 5
Location Geographic sites Latitude Plant tissue Isolates number
How o o e SC1L1-1,SC1L6-1,
, N38°29", E100°24 2 500 m
Sunan, Gansu Stem, leaf, flower SC3S6-1,SC41.3-1,C5F2-1
ol KB H £
s N36°58',E103°07' 2 600 m SC5S1-1
Tianzhu, Gansu Stem
9 L it 7 o ]
N37°57 ,E101°24 2 700 m SC6F3-1,SC6F5-1,SC61.3-1,SC8L.3-1
Menyuan, Qinghai Leaf.flower
T B o it e
N3520 ,E112°13 1 680 m SY1L.2-1,SC16L4-1,SC161L5-1
Yangcheng, Shanxi Leaf
e a) B B , o E i SC10L.2-1,SC1281-1,SC13L.2-1,SC13L5-1,
N3503".E108°32 1 690 m

Xunyi, Shaanxi

Stem, leaf , flower

SC13L5-2,SC13F1-1,SC13S1-1,SC15L.2-1

L1.2 Kigrdt PDA XL 1 57 5k 5 4% 5 200
g L " E &M 20 g« L', BUME 10 g« L7, 20
g+ L' K PDA i3 54% 100 1U « mL ' 43
SIMATE R MEEH R .

L3 R 5 750K IR R A
W, CTADB 2 B, 05 7% B, TGk S BE, TAE
(Tris,Na,EDTA « 2H,O, Z &) . BL i ¥, 2 X Taq
Master Mix (i ¢ £ #) £ K 22 ®] ), 10 X Loading
buffer(TaKaRa), VL2000 marker (TaKaRa) , B &
LS M| TTST il ITS4, ITS1 541 : CCGTAG-
GTGAACCTGCGG, ITS4 J¥ %: TCCTCCGCT-
TATTGATATGC(R &t 4 Wi ) » VK48 G & BCD-
213KA) , H HIIE I 1% 75 # (R HE 8 0 FF DH4000A
i) B TAE A (AIR TECH), ¥ % B .0 #l
(SIGMA 3K15),PCR {¥ (Bio-Rad) . 4> [ 2 ¥ i i
1% %5 (SYNGENE) ,

1.2 7%

121 WAERM K FH 42 8 3R 1 7
R T EG AR EE AR B A Ay BRIk
T < I A AR A AR R T B R K RS Pk T
KIH R AR RW, B YA LUK . %
75 0 IRE A 2 00 G R AN S RN AL 752
TR AL B 30~60 s, K ZE 1R /K B VR 2 K. 240 I
FRANALFE 1. 5~3 min, K 28 MW/KEPE 3 k. HE
JE AP BT JT BT A 5 mm X5 mm X5 mm [y 2H 2
Yo B TR AR 7~ 15 d R 28 CL &
2d MW WEBYALQ DG REGTHEZ
AR B PR L 3 AN R DUORIE BT 2 31 19 B
WE THEYNAERE., — &8 TIES W,
TE B — S AT B R ALY L, 43 o R R L 1 i
TLAEG . TR 2H 23R 1w J0 v A I o 3% T I 55
R AN E TP CE 7R PDA B bk | =2 K
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AT 5 18 7K T T ARSI & K i S5 — K R A o 1 2R 48 K
WIS URRTE PDA K532 3 b KDL B 3 MR RIS
JRCE A1 G T L [ BB T R SR AR BEAT B AR 3 A
B A 0L o 3 10 T A K U000 B 4 R 1 2 i A R
FENA L.
1.2.2 WAERRMAL S RAF HEP D %H
BR 22 15 IS 2 P EE Pk B0 % TR 24 B D B BT
PDA Bi 756 . W E E KR E—E /N BEEZ D L #
TE2 . HAEM BN A iy N AE T . K alifb iy N R
B R 2 PDA RIS IR L B TR 4,28 C
HEAT B 35 L oF 20 DA K W A S L BB T UK AR L4 C
PRAF . B 3 A H XA T i o A IR AT IS A 8
WP IR E PDA B3 1558 — K
AN PR AT TR R AT
1.2.3  PAEEENEE E Rl LR AN o
FETT R 5 01 1 R W M T W B IR N A LA
P S
1.2.3.1 JEAFYEE  WE PDA B dE FAKD
PRI % 5 0 57 B I AR K B L TR TR R AR L T 22 1 F
B ALERTAS, R ERE EAREERK
(18 Xt 509 o 7 B 8 i % LA A5 RHE 25 3 L T 220
R AERHEEESEANTI A OB SR B
B WS A 22 B IR T LSS A DL R
AR . &R HERSMEZBHIEE . S ROEE
Yo FOXF o0 B N AR BT A S
1.2.3.2 S FA2%sE. 3T rDNA-ITS X 1y
o5 Z2 A5 MR P9 2R ELRR P Rl RS SR A R B
PEMCFLTA 9 DNA il o 58 A il 4 =X 2 473 1TST
5.8S rDNA i ITS2 X, 3 fig Bl 458 I H vk A H 19
F B, B 500 bp A2 AT 1 S Bk BHASE L U6 H Y
B R

WA ETE & DNA 42 8. R st R 19 CTAB
BAREON A B B DNAYY . B Al PDA K
R JT  IAS R 2 PR L I 50 g F TR DNA,
PR 22T 1.5 mL B0 I AR & 58 43 WF 5 L F
BE G 22 A 60 pL CTAB $2 Bk (65 °C il
PO LB M B OBEEE DL kKB .65 C
I 45~60 min, [ FE#ESE 3 K. A 600 pL & f5
S R B IR A W (576 ¢ 24), B R4, 12 000
remin B 5 min JRE.O SRR EIEW . EE LR
W E R PIAH R . IR S — KO
W2 2 mL ELLE T IMA 900 pl oK L BEY 60
pL 3 mol« L' Z A (pH=16), IR 21 )5 i F vk

—20 C.yiE 1 h Y B % . 12 000 r « min™ ' B
05 min, 3E B . YU TEK S BE(—20 CHl)
THYE 2~3 LT L. nid ddH, O ¥R DIIE
BT KAR —20 CLRAF .

HHH BER P 8. %6 +% 1TS1(5'-TCCGTAG-
GTGAACCTGCGG-3")#1 ITS4 (5 -TCCTCCGCT-
TATTGATATGC-3") B i 45 5 M 51 9, 97 1 HL 18
AR RNA F K TTS1.5. 8S rDNA f1 ITS2 X,
IS pl PCR 4™ 18 7 Wy #E 47 B g Bl 55 e w2k £ )
LA R G WL 45 T4 B B B2 Ry (5
RAEVBHEARAFD .
1.2.3.3  RGEKEFRME T EREL 2 LERE
F WY A {5 B # .0 (National Center of Biotech-
nology Information, NCBD) f§ BLAST + W, 54k E
A RGP e 50 oF i iy 51 5 T8 v e 1 5 fe
P Megab. 1 347 5 41 % 55, 3 1 ff 40 4 12
(Neighbor-joining) ¥ H R 4 & & W B J@ %K &
B HT R B R LA E R R E .

1 mERSNEEENSS

MR B 4485 A XA Fi A R T AT B A AR
B2 M AE AR N AE BB R 0 B il i e A
WLEE M8 25 TR A T V8 T8 25 R AE K B8 AL IR) b e 1) 7
M IF B IFE AR AL 21 kL A
MdZ . 36 13 Bk R 4 Mok B 254 ok B 4E
(£ D,
2.2 WmBERBNEERENEE

WAL R 21 Bk FL Y VR R A R m AR
KoM RHOP & CGR 2,8 D, 418 %5 SCLE-1,
SC16L5-1, SC15L2-1, SC13S1-1, SCI13L5-1,
SC13L2-1,SC12S1-1.SC10L.2-1 3t 8 ¥k J& T 85 4%
g AR WL & 22 57 KL @ il 43 Bt 5. 8S 1D-
NA-ITS KX HEAT 00 T AW 558 o BRR S 5E 1Y
2 WK B A AR T P e B AR 19 BRI TR T
iU NANPE S RANREE Y IRlibEE 3 RAN
MBFEET], L 798 HOF 8 /. CEER 19 Bk
PR TR E B4, O TR ) A T 2 ST
WM (Sordariomycetes sp. ) ,1 PEHE BB, THH I
1% B W x A E H B M5 B (Coniochaetaceae
sp- Do 11 R BA E 2 Jm . b 8 BRI HEA% 1 )m (AL
ternaria sp. ), 8 i J§ (Cladosporium sp. )2 ¥, i
K% )8 (Taifanglania sp. )1 k. 6 BRHAE I Fl, 4>
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W W 1 52 J& Podospora westicola . % JE il J&@
Plenodomus hendersoniae . Y6 272 J& Preussia fu-
niculata F Preussia intermedia JFR 5345 )& Leratio-
myces laetissimus , 2% 5 %% J& Phoma moricola, H

K2 HERBANEEFRESESME.FHEM GenBank BN S

R 2 v] 0L, 85 ¥ 18 8 (Alternaria sp. ) B & R N
A LT L BB R L HAR TR R I TR H A L 2
1~2 4>, B AR 2 20 8 iy 19 Bk R 7 51 2 2
A2 E GenBank, B A 55 WL 2,

Table 2 Morphological characteristics,genus and species and accession number of endophytic fungi from Stellera chamaejasme

PRk 4t 5 & VNG B A 2E FRE
Strain number Genus and species Accession number Morphological characteristics
DA 22 23060 T VIR AR TR A D o Y ] - TR
okt g a b ERKEAEE 3.3 mm e d
Green, compact hyphae creep. The colony is protuberant
SC1L1-1 Cladosporium sp. KT235907

in the middle and flat around. The colony looks green,
white in the edge from the back and shows a whole cir-

cle. Growth rate is 3.3 mm « d ™!

SC1L6-1,SC10L2-1,
SC1281-1,8C13L2-1,
SC13S1-1,SC13L5-1,
SC15L2-1,SC16L5-1

Alternaria sp. KT235908

W 22 20, SR VRR AR S T A Y e ST T
HEO g BRE 2R A RKEE 11 mm - d!

Green, compact hyphae creep. The colony is protuberant
in the middle and flat around. The colony looks green,
black in the edge from the back and shows a whole cir-

cle. Growth rate is 11 mm « d™*

Preussia
SC3S6-1 KT235913

intermedia

[ EEAS RN NG ENE S KO- RE 9 S R RES RN
R VB G @2 B A KR 0,075 mm e d

Green,compact hyphae creep. The colony is flat. The col-
ony looks yellow, white with yellow in the edge and serra-

ted from the back. Growth rate is 0. 075 mm « d ™!

Podospora
SC41.3-1 KT235909
vesticola

TR 222K 11 B8 IR A K T8 7% o ) o™ I ) s - T T
EOG. 2R LG EZRE AKEE 0.33 mm - d !
Beige, compact hyphae creep. The colony is protuberant in
the middle and flat around. The colony looks white, white
with light green in the edge and shows a whole cir-

cle. Growth rate is 0. 33 mm » d !

Plenodomus
SC5S1-1 K235910

henersoniae

IEI?QFl@ B R RAE A T I BB L W T R OR
NG e EREE 0.05 mme d

Whlte,compact hyphae grow radially. The colony is hemi-

spheric. The colony looks black. white in the edge and

shows a whole circle. Growth rate is 0. 05 mm + d™*

Leratiomyces
SC5F2-1 KT235914

laetissimus

P22 1060, B0 HDIR S TR IR S U D L TR R
AHLETE S K E 0. 02 mm « d !
White, compact hyphae creep. The colony is irregular cir-
cle. The colony looks white in the back and shows an ir-

regular circle. Growth rate is 0. 02 mm « d '

(#:F 1 Carried forward)
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(432 2 Continued)
W5 il BT TE2S 2R AE

Strain number

Genus and species Accession number

Morphological characteristics

SC61.3-1

Coniochaetaceae sp.

KT235912

W22 E Oz S0 R R DR T e, AR K
J& 0.43 mm d!

White with yellow, compact hyphae creep. The colony
shows a circle and looks yellow from the back. Growth

rate is 0. 43 mm » d !

SC6F3-1

Pyrenophora teres

KT235911

WeesE BE ERAR. FESO. 0506, AN
B . A& K@ 0.56 mm « d!

Green, compact hyphae grow radially. The colony looks
green and white in the edge from the back. Growth rate is

0.56 mm + d*

SC8L3-1

Sordariomycetes sp.

KT757361

W22 1168 T8 IR T VR TE AR LU )5 B 808 35 i A
WRB - HHEFENLGZACERKEE 2.4 mm - d

White, compact hyphae creep. The colony is irregular and
it turns dark with growth. The colony looks white in the

edge from the back. Growth rate is 2. 4 mm + d ™!

SC13F1-1

Preussia

Sfuniculata

KT757356

[CECAERERZZANN R AN TR N R T N AT T A CTEAN 1 D N =
o HGARRI A KHE 3.8 mm « d !

White with red, compact hyphae creep. The colony looks
domal. The colony looks red in the middle and white in
the edge from the back. The edge is irregular. Growth rate

is 3.8 mm -« d!

SC16L4-1

Phoma moricola

KT757352

[CEEZREINGEANTE N - DN DS S T = R R ]
G, AKHEAE 9.5 mm -+ d

Milky-white, compact hyphae creep. The colony protuber-
ant in the middle and flat around. The colony looks white
from the back and the edge shows a whole circle. Growth

rate is 9.5 mm + d

SY1L2-1

Taifanglania sp.

KT757351

W2 WEO %, HEARNETE, S mEa. %N
o, KR 5.3 mm e d7!
Hyphae is light purple and compact. The colony shows an

irregular circle. Growth rate is 5.3 mm ¢« d'

2.3 NEEFEEHRHESHT
XorE e 19 BRINAE B S Blast L EAF 5 H
5. 8S rDNA-ITS [X #H {8l 14 7 31 () B 5 L 5. 8S rD-

NA-TTS X 4§ 4 5
AW REIE 2 R REKEW .

AR 5F AR R Gk
-4k R

B AR A N A H R R T LD 3 RIEHE .3 A

ARABIIER 99% L F. Z88E T VAU &
SC5F2-1, H 45 HA R Ak 5 2% Kk Rt .

1 BRI

A 11 Ay

Oy CHLD PAS/NERE o Dy 3 BRER S C R
PO AR T TR A TAE 3 2l i bk
ok 2 BREE RS F0 1Y 8 BRI Sh, ok 2 R #E R
TR RGO R A ER5E £ H Bk AR

RIS 74
B H. Jin &9 WEF R AP E 41 =
FALONMBFFERANT.IANBETHTE.BE
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Cladosporium sp. Alternaria sp.
Preussia intermedia Podospora vesticola
Leratiomyces laetissimus Plenodomus henersoniae

Pyrenophora teres Sordariomycetes sp.

Preussia funiculata Phoma moricola

Taifanglania sp. Coniochaetaceae Sp.
Bl HERSNEEFRZESHLHE(400X)
Fig. 1 Hyphae and Colony characteristics of endophyic fungi from Stellera chamaejasme (400X )

BRTOX A2 B B B A R TR A 68 MR AR AT S E . BB AR 2R RO A R R B O B A G
RBHART 10 AR G . A REEFRFENAE AR P W R a3 S B2 21tk A4 1 0
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SC13L2-1
SCI3L5-1
61| SC16L5-1
SCIL6-1
100|| Alternaria alternata (KP903611.1)
SC10L2-1 A

7 SC12S1-1
o 58 i_,i SC15L2-1
871sC13S1-1
97 Plenodomus hendersoniae ( JF740226.1)
100" SC5S1-1

Phoma moricola ( KF293794.1)
100 SC16L4-1

100 | Preussia funiculata (AY943059.1)
SC13F1-1

100 100  Sordariomycetes sp.(GQ153043.1)) B
SC8L3-1
98 Preussia intermedia (KP117265.1 )

100" SC3S6-1 J

I 100

| SC6F3-1
1001 Cladosporium sp.(FI950740.1) -
i SCILI-1

100 Coniochaetaceae sp. (EU082785.1)
- L scers

100r SYIL2:1
1 [ Taifanglania sp. (KF719170.1) D

87 Podospora vesticola ( AY515365.1)
I 100TsC41.3-1

| Leratiomyces laetissimus ( HF912362.1) ]E
100 SC5F2-1

0.05

2 SBEEEMEEE T 5.8S rDNA-ITS BAM R4 % B K
Fig. 2 Phylogenetic tree constructed with the programme neighbor-joining based on the 5. 8S rDNA-ITS sequences

P B BRI )E (Alternaria sp. ), 5 H. Jin fil4%
R 4 ) 4RI — B30 A 10 ol M B 7 AR 25 7R i TR a3
BRI BT R R . EEEEE T RA 44 5 MK K
Fig 7 AR B DEAT AR L A 0 B L P o R R B By
BRIN 4 HE Cladosporium sp. | Alternaria sp. .
Preussia intermedia , Podospora vesticola F Lera-
tiomyces laetissimus , H il KL E 43 2 8| Plenodo-
mus henersoniae , ¥ 1 1R 7 B 3| Coniochaetaceae
sp. fl Sordariomycetes sp. , 11 PY HIR 0 25 & Tai-
fanglania sp. \Phoma moricola # Alternaria sp. ,
o VG ] (2 43 B B Preussia funiculata , 7[R #i X 43
BRI N AR LR BRBEAR SR (Alternaria sp. ) R
LR oA i R L PG B 36 B A AR 2 R A e F L 3
RWAEFEAE 5 A H X 20 A (4 Fh 28 25 A AR T, 3 AT
A T A ) b DX iy 7 IR B T 19 N A FL T R 2R A AE
25 5 U B B A AR B N A 5 R DR 20 A A DX SR R
FrE . IR 2 FhBE LL B9 PDA 1537 3% |

0 B R RE N AE KR AR ZE AL 10
g+ L "B IR B R 11 KR BUIS EL A 20
g LU 0B 3] 10 k. H IS &L U B
K AR FUR ISR 2 3~ 10 d 1B B R, 74
I P A EL BRI I B RS A BT O 7~15 d iR
B WIAE HEAT B A AR 75 P9 A2 TR 20 S I 2 R BN
10 g« L "AYRESR LD B BCRILBRUIE O 20 g « L
MR . AR A5 MR o 4 8 B B A B
1Y 20 B 4% {0 (Alternaria. tenuissima) » 7= 4= 1) 85 i
RAGYBA SR B FARIEE Y . A< X5 M
MG H S EE T HABN AR — R AR
(Alternaria sp.) fHHJE A5 B8 AR AR T 3 5 9 2K
& A — I

4 & it
MR B 48 5 X A B & R 7 P 3L B R 21
M JET 798 H 9B 8 J&. o alJE Cladospori-
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um sp. , Alternaria sp. ,» Preussia intermedia , Po-

dospora wvesticola , Plenodomus henersoniae, Lera-

tiomyces laetissimus , Coniochaetaceae sp. » Pyreno-

phora teres ,Sordariomycetes sp. , Preussia funicu-
lata 55 ¥ 10 )8 (Alternaria sp. ) B EIR TN EE
T A D3 TR
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