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Isolation and identification of a camptothecin-producing
endophytic fungus from Camptotheca acuminate
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Abstract: 27 endophytic fungi were isolated from the barks and fruits of Camptotheca acuminate and
then cultured in submerged fermentation. The fermentation products of each strain were analyzed with
high performance liquid chromatography (HPLC) which showed that one produced camptothecin with
the output of 774 pg/L. The strain was identified as Phomopsis sp. by phylogenetic analysis based on
ITS rDNA and cultural and morphological characteristics. This was the first report that Phomopsis sp.,

which was isolated from Camptotheca acuminate, produced camptothecin.
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A TR Tolk Ak, B, FF& CPT B8 255 A%
9 A AMIT ST B B TR
A Y K BEROR & L CPT, $2 CPT " it
B BRI R RS, A N R T RA
B 1 FE R AR ) SRR RS M B 53 14 ) RE R A A
FERIEE R Y N AR TR AR AR TR S P A — B B ek
AR B A I A A A ) AL 2 el AR B R, (E A
YA 5 I 0 IR B A M AR R
A I R A S AE W) A0 0 Y ] B AR R R B,
16 FZ WAHE 2w, KAEFEPLS, BA 5% FH
[F) AR AL A 2 5 B AR . B A Y
AT Puri 2P RN RIRAR LS B Nothapodytes
Soetida iy EEINEFEIR Entrophospora infrequens
HH AP CPT;, 25, Kusari 251 Shweta 28743
S EM Camptotheca acuminate B B FIAS 24 B B4
e Apodytes dimidiate 1 2| 7= CPT M HZSMIYIAY
Ji& B¢ ik TI V J@ Fusarium solani .0, (BT i i bk &
T 7 ) 7 e SRR T L A I8 S A o AR SC LS S
BE, N ZARAS [R] BB AL R A A8 B R S v o g oy A=
HRA, WG e CPT BN A ELBE, JEX i 21 1 =
CPT WMk IEAT S 5E, N HG LR BT ST S (A5l
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1.1 ##
B Camptotheca acuminate B JZ FIHRSZ, 2009

4 9 F M ELWARE M IE 52 i A 0y bl oA 22 Ak S 1 A ]
BARAE, =20 °C - FF .
1.2 NE5HH

1 WA 5 3% (HPLC) X Agilent 1200 %!,
AminexC-18 # i Bio-Rad Laboratories 4=,

CNE WA @G, HAbZY &2 o pral, =
BB A i 0 T b ] AR IR A RS ], 2l
>98%, LA 0.21 g/L (bR sl A~ AT
1.3 iEFE

Iy BN IR AL TR A A M Bl B 5 ik (Potato
dextrose agar, PDA),

ORI BRI

(1) ¥ AR IR i R 2k

(2) PDA+0.5%BEEFF

(3) T BiIRHE IR I (Malt wort agar, WA);

(4) KB HE #=F (Cazpek agar, CA);

(5) ZXIGEEHEE 3G B 97 2k (Cazpek yeast ex-
tract agar, CYA);

(6) ZZZEHEHUY BN B 97 JE (Malt extract agar,
MEA);

(7) H Al R B g 15 97 3£ (25% Glycebol ni-
trta agar, G25N): CYA+25%H ii;

(8) 22 ZF 4 WU Tk B i 26 0 B B 5 9% Bk (MLalt
yeast extract glucose agar, MY 10G),

KWE S R (g/L): # A BE 20, EEE R 10,
MgSO0, 5, KH,PO, 5, pH 6.8,

N e S N 17 9 I N R R i N R N
A
1.4 7%
141 NEEEOSBSEAMK: =R AR
WK AT A TER K spE R A £, 75%4
BV 30 s, JORE /K MPE 351K, 0.1% T+ RIZH 30 s,
TEW K hYE 3-5 W JowE J1# EaR A kBT DT AR
0.5 cmx0.5 cm /hHR, $%5] PDA P-4 I+, 28 °C-30 °C
AR, [FIBPREASET ) | 3R T #E AR R 3] PDA
AR EAEATRE SR, HUR AT d R AR . R
Jal B S R TR, PR BROAS [WR A Y T R i E
PDA V- i i B TR v o BB TR 7R A 42 31U A8 R
4y M4, 28 °C-30 °C 4lifb 15 5% 2-3 d, it &,
142 HNEEBEMAEIES: BOoOBSNEAER
BER T RLA, 28 °C—30 °C 11k 48 h; TH LG
Fi T3 50 mL KRG FR 50 250 mL =i,
28 °C—30 °C. 170 r/min ¥ ¥ 5% 4-6 d.
1.43 EREAIZERE HPLC 947 A Ebk LB
GERJE o B W  MUR TR, W4T 60 °C LT /58
e, A 70% (V/V) LR HE L 20 min, B0 I8E
FIEW, KRB I A GBI, RS TE B
77 0.08 MPa., 60 °C HIiE#s 75 KA BR 25 LB, Wik
Bt 0 i A ZE R (SR - R =41, V)R B AR L,
W4 T AV T HPLC SERERG I

HPLC 4% 4#E 5 Phenomenex Gemini C18
(250 mmx4.6 mm, 5 um)tE, FEAH R ZNE:7K (30:70,
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VIV), i 1.0 mL/min, FE 25 °C, #FEE 20 L,
L2 HMRI 5 AR I Kl 254 nm,

1.44 HEEBEOESWE: Hik B29 £ 1.3 F
A1-A8 5 FR VAR L S Ry 3%, WA H 75
ik, WAEE T WS R 22 R ik S 967 1 7= A R OB 38
FFAIE

145 HEEEWMRARZLXESW: (1) NWERKE
DNA HJ#H: CTAB #:- UL B DNAP, (2) PCR
Py LLITS4 FITSS A5 409 1 B ITS X, ¥4
RN Z A 100 uL, 10x3 3L ik 10 pL, dNTPs
(BFh 2.5 mmol/L) 8 uL, 514)(10 uL/L)% 2.5 pL, Tag
DNA B4 M(2.5 U/ul) 1.3 uL, JCHABAK#b 2 B
RFL 100 uLo ITS XY 3 W F2E 74 94 °C 5 min;
94 °C 1 min, 55 °C 1 min, 72 °C 1 min, 30 M5 ;
72 °C 10 min, PCR ¥ iy 2lifk J v 51l 2 b L1
BERAEMHARARAFER . 3) RELEF i
¥ ITS X FHNLE GenBank #% R T R J&E T i F 7
HoxF, RO OC 8, I 5 0 e ¥ 8 — i H
ClustalX (1.83) #1775 Lb Xt . LA MEGA 3.1 1)
p-distance AT FEILIEE], H Neighbor-Joining
EWERG K EM, IFITHHE Bootstrap

2 iR

2.1 HNEERMSBEAELSFEREE K TFIE

MR B R S Ay alifeAg E] 27 fk
WA B, %5 N B11-B29 } FO1-F08., Aigsii)
(R4 RHE BB JE R, UEEI M RHE SR, B
PRI 2 A 9 A TR

bk B29 T 22 BB 19 HPLC &1 3% rh i i pisf ]
4 8.483 min AT MYUES CPT Ay ifE il ) 05 I (7]
(8.475 min)AEHAHVT (& 1), FILHIWHZH & 8 )57
A CPT, Hy=® A 774 pg/L; (HH L RR L H
KK E] CPT, H v Wbk & I 18 22 Sk B B
Y AR F) CPT,
22 HEEE B MESHIERRZABESN
221 EERA: R 8 MR E R RN AR
Bk B29, IEXILRHIETEA | B4R XA F R A T
HEATILEE
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Fig. 1 HPLC of standard camptothecin (A) and mycelia
extraction of B29 (B)

BTk B29 (€ 2A)7E PDA F-He E 5557 4 d V% H
IkE] 6 em, AR ZH OB, 1m0 LU
K, GHEST, 6 dElEkEa. Wik 2 d
L2 ERE A, HARK 6 mm—8 mm, 35FRIRE N .
R (KI2B) M 22 o (5 . A BR, K B el &
. AR ym—2 pm, 2508, ARE A EETEME
T
222 EH B2 MAZKRESIT: RIEEK B29
B 5 FREAE A BCRRAE, LA Sphaeropsis sapinea
CBS109943 (DQ458898) K 71Nk, #4HE T # B29 S AH
AL HBRIY ITS [X 1DNA RG A F (& 3). R4
RBMERELY: W B29 S5 AER
(Phomopsis) W B Phomopsis oryzae F[8] B 5¢ |8
(Diaporthe)N I Diaporthe phaseolorum var. phase-
olorum RAE—N33E, IFFHEN 100%, FFH5 24
i iy 7 51 R 43 531 0 98.8% 1 97.9%, HU=5 i
J BRI B PR R SRR T e, DR R
Phomopsis sp..
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2 EH B29 £ PDA LMEEHFHIE(A) R E £ 75 (B, x40)
Fig. 2 Morphology of colony (A) and hyphae (B, x40) of B29 on PDA

Phomopsis oryzae IMI158929 (AF079777)

Diaporthe phaseolorum var. phaseolorum ATCCMY A4558 (FJ810521)

B29

Phomopsis phoenicicola CBS161.64 (FI889452)

Phomopsis liquidambari SCHM3621 (AY601919)

99 [~ Diaporthe phaseolorum var. caulivora ATCC28464 (EF594039)

I—Diaporthe phaseolorum var. meridionalis ATCC200236 (EF594044)

Phomopsis longicolla MAFF305848 (AB247167)

Sphaeropsis sapinea CBS109943 (DQ458898)

0.02

B3 ¥k B29 54HKXFHT ITS1-5.8S-1TS2 rDNA RF L B
Fig. 3 Phylogenetic tree inferred from Neighbour-Joining analysis of ITS rDNA sequence of B29 and its closest matches
in the GenBank
T Ber R AR, BN BHL RS $55 N B R R F 515
Note: Numbers above branches are bootstrap values. 0.02% is nucleotide substitutions per site. In brackets are the GenBank accession
number.

3 Wi FEMEAT TRESE Li 095 BN 1 BRIk
Phomopsis sp.REWSIH 32 10 mg/L B9 =F B, 1A% SC

e e UL FFE B0 ECH L P B
ST R T A Sl Puri i ik 1 PUE R E 67 d BB R

FUIR B9, BRBRAREERITAOE T4 welle B g e g, Kusari SR AR 5 d
GBI ATy Phomopsis sp.o MERTR g btn 6 no/e 122 F T, Shweta 2570 1)
(Phomopsis)|& TP, S3A0) 1z, ZEYNE e SRS, KB 4 d SR
R EEIRE, HIRERE AR R, T2 37 16/100 g 7153 pug/100 ¢ B22. Bibk B29 %% 4 d
AR BOERNY L BRI AR e i ik 23.45 pele 4T L A R E
U XSSEINEA T B E] 4 Bk Phomopsis 1 mg/L, i Rk 4 BRI BRAEAEAR A IR, ARAESE
acuminate WA L1 ; Lin U B 435 ) BT k. (HZE A KEESR, 78 2% 2t 77 3k
174 BRINATE, HHP Phomopsis 7 6.9%; Tan 511 as#igs 4 d AWk 3] 1.5 /L RBHR, KIJA
XT3 B H B AR SR B 2E BB NXZ-05 IR AR AR, RS DAL IEAE SE 5
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