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Isolation and identification of endophytic fungus producing
Huperzine A from Huperzia serrata

HAN Wen-Xia'® LI Wei-Ze' LI Xiao-Feng' ZHANG Han' YANG Shi-Zhen'
DU Jiang-Feng' JING Huan' CHENG Chuan-Bin?

(1. Xi’an Medical University, Xi’an, Shaanxi 710021, China)
(2. Shijiazhuang Institute of Mechanized Infantry, Shijiazhuang, Hebei 050083, China)

Abstract: [Objective] To screen and isolate endophytic fungal strains producing Huperzine A
(HupA) from wild Huperzia serrata. [Methods] HupA producing endophytes were identified through
thin layer chromatography (TLC) and high-performance liquid chromatography (HPLC), and the
identification of the fungus with relatively a high HupA productivity was performance based its
morphological characteristics and nuclear rDNA-ITS sequences. [Results] One HupA producing
endophyte (NSH-5) was identified as Fusarium verticillioides according to its morphological
characteristics and an analysis based on nuclear rDNA-ITS sequences. The amount of HupA
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produced by NSH-5 was quantified to be 11.76 mg/100 mL on liquid culture basis by HPLC, which
with hereditary stability after 20 generations. [Conclusion] Strain NSH-5 could produce HupA.
Isolation of such a fungus may provide a promising alternative approach to producing HupA.

Keywords: Huperzine A, Thin layer chromatography, High-performance liquid chromatography,
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Figure 1 TLC analysis of fungal NSH-5 HupA formation
in potato dextrose broth
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2 NSH-5 .B 1
2

Note: 3: A standard HupA sample. A: 1: NSH-5 HupA; 2: The
minture of NSH-5 metabolite and HupA. B: 1: The metabolite of
the fungal with no HupA; 2: The extracts filtrate of potato dextrose
medium culture.
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Figure 2 Detection of standard HupA by HPLC analysis
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Figure 3 Detection of the fungal HupA produced by NSH-5
with HPLC analysis
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Figure 4 Detection of the fungal with no HupA produced
by other fungal strain with HPLC analysis
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3.2 um—4.8 pm (2.8-42)um ( 5E-1 F-1 2 3 4)
1-2
( 5C-1 2) ( 5D) (4.3-10.5) pmx(2.0-3.1) um ( 5E-2 3 G
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3-6 (20.1-35.9) pmx (Fusarium verticillioides) [17-19]
D2.7 x1.0 k 100 um D2.8 x6.0 klO pum
Bl 5 FEARIZBEEK NSH-5 MEERSEBFRES
Figure 5 Morphological characters of strain NSH-5
A B PDA 28 °C 4d A B C
1 2 D
E-H E-1 Fl-4 (20.1-35.9) umx(2.8-4.2) um E-2 E-3
G H (4.3-10.5) pmx(2.0-3.1) ym. A B 20mm C D 50pm E F 20 pm

G 100 um H 10 pm.

Note: A and B: Forming white to pale yellow brown colony on PDA at 28 °C for 4 d, A: The obverse side, B: The reverse side; C: Valse
conidia heads or conidia in chains forming from apical tips of monophialides, 1: Valse conidia in chains forming from apical tips of
monophialides, 2: Valse conidia heads forming from apical tips of monophialides; D: Septate hypha; E—H: Macroconidia and
microconidia, E-1 and F1-4: Sickle macroconidium, size is (20.1-35.9) umx=(2.8—4.2) um, E-2, E-3 and G, H: Clavate microconidia,
size is (4.3—10.5) umx(2.0-3.1) um. Bars: A, B=20 mm; C, D=50 pum; E, F=20 pm; G=100 um; H=10 pm.
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Table 1 The batches stability results of strains of NSH-5

BPFus 01 Fusarium verticillioides UZ487

100% MEGA 7.0 Clustal W Number of batches Yielding of HupA (mg/100 mL)
Neighbour-Joining 0 11.76
1 000 Bootstrap 5 11.79
6 NSH-5 10 11.82
ITS NSH-5 15 Lt

20 11.72
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Fungal sp. E14820A (KM265708.1)
Gibberella moniliformis EP1-4 (1X914478.1)
Gibberella moniliformis YLI-57 (1X231007.1)
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Mucor circinelloides f. Lusitanicus CBS 242.33 (JF439687.1)
Mucor circinelloides f. Lusitanicus (KP027647.1)
93 | Mucor circinelloides [ Lusitanicus strain CBS 108.19 (FN650645.1)
Mucor circinelloides f. Lusitanicus strain CBS 108.17 (FN650644.1)
Fungal sp. APA-2013 clone LI172PsTC10w (KF212196.1)
Mucor fragil T99 (F1462772.1)
Mucor circinelloides H3 (KJ862076.1)
| Fusarium oxysporum (KX853850)
L Fusarium sp. MF511 (KM096318.1)
96 Fusarium sp. MBS1 (FJ613599.1)
64 Fusarium oxysporum (JF807402.1)
Fungus (AB534505.1)
Fusarium sp. (EU710826.1)

Fusarium sp. 14012 (EU710820.1)
64\— P
Mucor racemosus ATCC1216B (AJ271061.1)

10

6 Etk NSH-5 & TF rDNA-ITS AL L B F N
Figure 6 Phylogenetic tree constructed based on ITS sequences of NSH-5
1 000 GenBank

Note: The bootstrap values (%) presented at the branches were calculated from 1 000 replications; Numbers in parentheses are GenBank
accession numbers; The scale bar represents the evolution of the rDNA-ITS genome sequences.
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Table 2 Yield of HupA reported from different

endophtic fungi
Strain Yielding of HupA Reference
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YS-13

Xylariales SY-02 26.4 ng/L [15]
Aspergillus flavus LF40 80.1 pg/g DCW [20]
Cladosporium 56.84 ug/g DCW [13]
cladosporioides LF70

Shiraia sp. SIf14 327.8 ng/L [22]
Blastomyces sp.HA15 20—-30 pg/g DCW [10]

Fusarium verticillioides
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Note: pg/g dew: HupA per dry weight of mycelium.
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