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Isolation and bioactivity studies of endophytic fungi from
Tripterygium wilfordii Hook.f,
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Abstract: [Background] Tripterygium is a traditional Chinese medicine with great value of clinical
application for its diversity pharmacological activity. However, its lack of output and complicated extraction
process limit the clinical application. Secondary metabolites of plant endophytic fungi can produce similar
pharmacological activity, which is expected to solve the problem of lack of plant and become a potential
resource for screening new drugs. [Objective] To isolate endophytic fungi from Tripterygium wilfordii
Hook.f., and screen their anti-microbial and anti-tumor activities in vitro. To transform the crude extracts of
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Tripterygium wilfordii Hook.f. with active strains to achive increasing efficiency and reducing toxicity.
[Methods] Endophytic fungi were isolated from Tripterygium wilfordii Hook.f. with tissue block method;
antibacterial activity against Staphylococcus aureus and Escherichia coli was tested with disk diffusion
method; anti-tumor activity to two cell lines (MCF-7/SKOV3) was tested with MTT (Thiazolyl blue) assay.
The ITS (Internal transcribed spacer) sequence sequencing analysis was used to identify the active strains
species. [Results] 43 strains of endophytic fungi were isolated from Tripterygium wilfordii Hook.f. Five of
them showed bacteriostasis to Staphylococcus aureus and the activity of LGT7 was similar to that of
1 ug/mL of penicillin sodium; 6 of them showed cytotoxicity to MCF-7 as well as SKOV3 and the growth
inhibition ratio of LGT7 and LGT41 was above 90%; 4 of them showed transforming activity to crude
extracts from Tripterygium wilfordii. The active strains were identified as Phomopsis sp. and Diaporthe sp..
[Conclusion] Endophytic fungi isolated from Tripterygium wilfordii Hook.f. have anti-microbial and
anti-tumor activity in vitro. They can enhance the activity and reduce the toxicity by transformation.
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Figure 1 Mycelial morphology of 6 active strains

A LGT7 B LGT13 C LGT24 D LGT30 E LGT34 F LGT41.1 2 3 .
Note: A: LGT7; B: LGT13; C: LGT24; D: LGT30; E: LGT34; F: LGTA41. 1: Colony morphology; 2: Substrate mycelia; 3: Aerial mycelia.
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Table 1 The diameter of inhibition zone of endophytic fungi fermented products (mm)

Staphylococcus aureus

Escherichia coli Pseudomonas aeruginosa

LTEREITE o (ATCC25923) MRSAL0  MRSEL  arceose22) (ATCC27853)
Penicillin sodium (1 pg/mL) 25 - - - -
Streptomycin sulphate (10 ug/mL) - - - 20 10
LGT7 20 10 9 = =
LGT13 14 - = = =
LGT24 18 - = = 8
LGT30 10 = = = =
LGT34 12 - - - -

Note: —: No inhibition zone.
*2 MNEEEXRE~HYIT MCF-7, SKOV3, L-02 ByiHI=
Table 2 The inhibitory ratio to MCF-7, SKOV3, L-02 of endophytic fungi fermented products (%6)
Drugs and samples MCF-7 SKOV3 L-02
Control medium 15.59 4.02 4.94
Crude extracts from Tripterygium wilfordii 33.88 —22.34 1.54
Cisplatin (5 pg/mL) 33.39 48.39 37.15
LGT7 96.42 92.33 83.22
LGT13 91.88 49.39 75.97
LGT24 13.84 71.78 85.87
LGT30 13.89 36.16 9.05
LGT34 13.45 96.44 64.96
LGT41 96.72 90.41 83.43
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Table 3 The inhibitory ratio to MCF-7, SKOV3, L-02 of endophytic fungi transformation products (%)

Drugs and samples

MCF-7

SKOV3

L-02

Products of Products of

Products of

Products of

Products of Products of

fungi transformation fungi transformation fungi transformation
Control medium 15.59 4.02 4.94
Crude extracts from 18.01 16.63 —32.05
Tripterygium wilfordii 33.39 48.39 37.15
Cisplatin (5 pg/mL)
LGT7 96.42 53.34 92.33 10.27 83.22 80.90
LGT13 91.88 91.80 49.39 98.12 75.97 98.17
LGT24 13.84 50.76 71.78 55.08 85.87 50.56
LGT30 13.89 64.58 36.16 18.16 9.05 00.21
LGT34 13.45 33.57 96.44 50.27 64.96 38.14
LGT41 96.72 18.01 90.41 16.63 83.43 —32.05
3 WEsER LGT7 LGT34 LGT41 SKOV3
90%
4 L-02 65%
LGT24 LGT30
MCF-7
40% L-02
35% LGT24 LGT34
43
11 64 [ 6
5
1
43 5
LGT7 REFERENCES
(ATCC25923) 1 pg/mL [1] Xue J, Jia XB, Tan XB, et al. Chemical constituents of
Triptergium wilfordii Hook. F and its toxicity[J]. Journal of
(MRSA]'O) Chinese Medicine, 2010, 25(5): 726-733 (in Chinese)
(MRSE1) 7, : ,
[91. , 2010, 25(5): 726-733
6 [2] Fan XX, Li N, Wu JL, et al. Celastrol induces apoptosis in
gefitinib-resistant non-small cell lung cancer cells via
LGT7 LGT13 LGT41 MCF-7 Caspases-dependent pathways and Hsp90 client protein

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



419

31

(4]

[5]

(6]

[71

(8]

[°]

[10]

[11]

degradation[J]. Molecules, 2014, 19(3): 3508-3522

Li PP, He W, Yuan PF, et al Celastrol induces
mitochondria-mediated apoptosis in hepatocellular carcinoma
Bel-7402 cells[J]. The American Journal of Chinese Medicine,
2015, 43(1): 1-23

Kim Y, Kang H, Jang SW, et al. Celastrol inhibits breast cancer
cell invasion via suppression of NF-kB-mediated matrix
metalloproteinase-9 expression[J]. Cellular Physiology and
Biochemistry, 2011, 28(2): 175-184

Yao D, de Sano J, Tang WH, et al. Natural proteasome inhibitor
celastrol suppresses androgen-independent prostate cancer
progression by modulating apoptotic proteins and NF-kappaB[J].
PLo0S One, 2010, 12(5): 14153

Kharwar RN, Mishra A, Gond SK, et al. Anticancer compounds
derived from fungal endophytes: their importance and future
challenges[J]. Natural Product Reports, 2011, 28(7): 1208-1228
Kaul S, Gupta S, Ahmed M, et al. Endophytic fungi from
medicinal plants: a treasure hunt for bioactive Metabolites[J].
Phytochemistry Reviews, 2012, 11(4): 487-505

Stierle A, Strobel G, Stierle D. Taxol and taxane production by
Taxomyces andreanae, an endophytic fungus of Pacific Yew[J].
Science, 1993, 260(5105): 214-216

Wang ZW, Chen YG, Wang QC, et al. Progresses and
perspectives of studies on plant endophytic microbes in China[J].
Microbiology China, 2014, 41(3): 482-496 (in Chinese)

[J1. , 2014, 41(3): 482-496
Kumar DSS, Lau CS, Wan JMF, et al. Immunomodulatory
compounds from Pestalotiopsis leucothés, an endophytic fungus
from Tripterygium wilfordii[J]. Life Science, 2005, 78(2):
147-156
Song P, Hong W, Wu CZ, et al. Antibacterial and antifungal

[12]

[13]

[14]

[15]

[16]

activity of endophytic fungi from Tripterygiun wilfordii[J].
Chinese Agricultural Science Bulletin, 2010, 26(5): 262-266 (in
Chinese)

) ) . [J1.

, 2010, 26(5): 262-266
Wang JM, Song YQ, Liu HL, et al. Isolation of endophytic fungi
from Tripterygium wilfordii and the screening of its antitumor
activities[J]. Journal of Northwest Forestry University, 2011,
26(5): 145-148 (in Chinese)
[J1. , 2011, 26(5): 145-148

Shentu XP, Chen XF, Yu XP. The isolation of endophytic fungi
from Tripterygiun wilfordii Hook and the screening of its active
strain[J]. Acta Agriculture Zhejiangensis, 2006, 18(5): 308-312
(in Chinese)

[J]. , 2006, 18(5): 308-312
Xiong ZQ, Yang YY, Zhao N, et al. Diversity of endophytic fungi
and screening of fungal paclitaxel producer from Anglojap yew,
Taxus x media[J]. BMC Microbiology, 2013, 13: 71
He J, Liu XJ, Zhao QM, et al. Isolation of endophytes from
Pseudolarix kaempferi Gord[J]. Food Science, 2009, 30(15):
180-183 (in Chinese)

) , . [J1.
, 2009, 30(15): 180-183
Freshney RI. Culture of Animal Cells: A Manual of Basic
Technique and Specialized Applications[M]. Zhang QB, Xu CL,
Trans. 6th ed. Beijing, Science Press, 2016: 482-495 (in Chinese)
: [M].

, , .6 . , , 2016: 482-495

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



