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Secondary metabolites of endophytic fungi isolated from Casuarina
equisetifolia and their bioactivities

SHAN Tijiang’, QIN Kai', XIE Yinyan, ZHANG Weihao, MAO Ziling, WANG Jun
(College of Forestry and Landscape Architecture/Guangdong Province Key Laboratory of Microbial Signals and Disease
Control, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] To isolate and identify endophytic fungi from branches and fruits of Casuarina
equisetifolia Forst., and screen active endophytic fungi with antibacterial and antioxidant activities.

[ Method] Endophytic fungi from branches and fruits of C. equisetifolia were isolated by the tissue block
separation method, and identified by combining colony observation with molecular biology. The antibacterial
activities of secondary metabolites produced by endophytic fungi against different bacteria were determined
using TLC-bioautography and their antioxidant activities were determined using the multi-orifice plate-DPPH
coloration method. [Result] Twelve strains were isolated and identified from branches and fruits of C.

equisetifolia. There were significant difference between endophytic fungi isolated from branches and fruits.
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There were only two same endophytic fungus strains in branches and fruits, namely Cef-1 (Pseudofusicoccum

sp.) and Cef-7 (Pestalotiopsis sp.). All endophytic fungi were mainly distributed in nine different genera,

including Pseudofusicoccum, Botryosphaeria, Pestalotiopsis, Trichoderma, Aspergillus, Rhytidhysteron,

Phomopsis, Fusarium and Colletotrichum. Among them, Botryosphaeria had the most species and was the

dominant species, followed by Pestalotiopsis. Cef-2 (Botryosphaeria sp.) showed the strongest inhibitory

activity and the diameters of antibacterial spots were more than 10 mm, which were stronger than that of the

positive control streptomycin sulfate. Cef-1 and Cef-9 (Fusarium sp.) showed well inhibition on Ralstonia

solanacearum. Cef-2 displayed the best antioxidant activity and the ICs, value was 0.80 mg/mL. [ Conclusion] There

are endophytic fungi in branches and fruits of Casuarina equisetifolia, and Botryosphaeria is the dominant

species. There are significant differences of fungi species between branches and fruits. Endophytic fungus Cef-2

exhibits the strongest antibacterial and antioxidant activities, which can be used as a candidate strain for further

isolation and identification of active component.
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PASHE IR R 8 K B T, AR RR B PN AR SR I B 24 4
SELE R 1 s . MARREEE R AR stk g
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Y T KR, Cef-1(Pseudofusicoccum sp.) Fl Cef-7
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BN A FLE AT LAE AR R A A LT A AR I
A 2 FEE, BLASRIER AL I A A2 S0 A7 76 I i 22
Fo 12 BRI AE B FE 940 T Pseudofusicoccum.
71 %] & 12 1 )8 Botryosphaeria. {03 % EfJE Pestalo-
tiopsis< K% )& Trichoderma- W% & Aspergillus. %4
B & Rhytidhysteron. 1125 5552 J& Phomopsis- 4 J]
B & Fusarium FRJEE J& Colletotrichum %5 9 N
[) () v o ] R M R B A 2R IR 2, A 3 MR BRI R,
58 Cef-2(KX960803). Cef-10(KX960811) Al Cef-12
(KX960815), 5t W %] JH2 s T Jai 11 A 9 AR B 5 N A=
HEML AR, HReR 2 EHEaE, F
Cef-3(Pestalotiopsis sp.) F1 Cef-7 3L 2 BR Bk HAh
JERINAEEE N 1 k. BLAST H45 R 8oR, i
FRMRAHLTERSAE 99% LA L, 5 #k (Cef-2, Cef-6. Cef-10.
Cef-11 F1 Cef-12) PIAE LR AR 100%(E 2).

a:Cef-1, b:Cef-2, c:Cef-3, d:Cef-4, e:Cef-5, f:Cef-6, g:Cef-7, h:Cef-8, i:Cef-9, j:Cef-10, k:Cef-11, 1:Cef-12
1 AARRERFZFMRIFHBEN 12 KRNEER

Fig. 1 Twelve strains of endophytic fungi isolated from branches and fruits of Casuarina equisetifolia



3 ]

BRI, S AR BT 9 A SR U EARHE ) S E i i

71

2

KT336515.1 Trichoderma harzianum
KC847191.1 Trichoderma tawa
KX960805.1 Cef-4

FJ478135.1 Trichoderma lixii

MHO055399.1 Fusarium proliferatum
LT841264.1 Fusarium proliferatum
HQ630966.1 Fusarium sp.

KX960810.1 Cef-9

GUS595059.1 Phomopsis sp.

KX960809.1 Cef-8

JF951138.1 Diaporthe musigena
KT972131.1 Diaporthe pseudomangiferae
KX197394.1 Colletotrichum gloeosporioides
KJ947303.1 Colletotrichum sp.
KX960812.1 Cef-11

KR445677.1 Colletotrichum siamense
HQ607992.1 Pestalotiopsis disseminata
FU273610.1 Pestalotiopsis vismiae
KX960793.1 Pestalotiopsis sp.
KX960804.1 Cef-3

EU273507.1 Pestalotiopsis coccili
KU252281.1 Pestalotiopsis sp.
KX960808.1 Cef-7

LC206586.1 Pestalotiopsis coccili
FJ037729.1 Rhytidhysteron sp.

KX960809.1 Cef-6

LC317760.1 Rhytidhysteron sp.
KP204312.1 Rhytidhysteron sp.
MF281194.1 Pseudofusicoccum ardesiacum
MH168331.1 Pseudofusicoccum ardesiacum
KX960802.1 Cef-1

KU848000.1 Pseudofusicoccum ardesiacum
MF423417.1 Botryosphaeria dothidea
KJ572119.1 Botryosphaeria dothidea
KX960815.1 Cef-12

GUS594225.1 Botryosphaeria dothidea

D0480360.1 Botryosphaeria sp.
——KX538959.1 Botryosphaeria sp.
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——KX960803.1 Cef-2

KF531822.1 Botryosphaeria mamane
KX960811.1 Cef-10

KU377487.1 Botryosphaeria mamane
JX646800.1 Cophinforma eucalypti
KJ629077.1 Macrophomina phaseolina
KR012899.1 Aspergillus ustus
AY373877.1 Aspergillus ustus
KX960806.1 Cef-5

HQ832960.1 Aspergillus sp.

2 KIBARBRENEER rDNA-ITS FIMEN ARG L X
Fig.2 Phylogenetic tree of endophytic fungi in Casuarina equisetifolia based on rDNA-ITS sequence

2.2 HNEEERXREXRE RS

KH TLC-MTT-AY) B B35 NE T AR N
AR B IR AR =T 7 Bl A B 1 v
(R 2)o HFE 2 AT WL, BN A L Cef-3 F Cef-6(Rhy-
tidhysteron sp.) AR AT 0B 5 M A8, HoAl A
A FLR BRI I R I — i B T 1, B AN [
(R AR B BV 1 22 K o Cef=2 (Botryosphaeria
sp.) ¢ I tH fo R () A AR 2, o) P A 2 R ) 410

W B E AT 10 mm, H38 T BH 0 R 55 % 5 5
K, Ry MV EK, 76 0.00~0.58 F7E [ Py 245 70
HETE. 28N A TEIE R R /£ 0~0.20 2
(6], Ry 68/0N, AL AP0 RR RO, 568 B A VG PR AL
G N KA . WA ERE Cef-2 1
Ry 4 0.38~0.58 [R5 | A 2 30 B L4 (1) Bt v Vil
PE, J& T SRR A4 . Cef-1. Cef-4. Cef-5.
Cef-8. Cef-9. Cef-10 I Cef-11 25 7 Fft P 25 2 3 %:f
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Table 1 Endophytic fungi of Casuarina equisetifolia and distribution
Bk T HESR B A R FHABME/ % Iy B HR AL
Strain ~ Accession number  Identification result Closest related species Similarity Separated part
Cef-1 KX960802 Pseudofusicoccum sp. MF281194.1 Pseudofusicoccum 99 ik, Wk
ardesiacum Branch, fruit
Cef-2 KX960803 Botryosphaeriasp.  KX538959.1 Botryosphaeria sp. 100 #i%& Branch
Cef-3 KX960804 Pestalotiopsis sp. HQ607992.1 Pestalotiopsis disseminata 99 4% Branch
Cef-4 KX960805 Trichoderma sp. FJ478135.1 Trichoderma lixii 99 #% %% Branch
Cef-5 KX960806 Aspergillus sp. HQ832960.1 Aspergillus sp. 99 #i%& Branch
Cef-6 KX960807 Rhytidhysteron sp. FJ037729.1 Rhytidhysteron sp. 100 4% Branch
Cef-7 KX960808 Pestalotiopsis sp. LC206586.1 Pestalotiopsis cocculi 99 gk, Hs
Branch, fruit
Cef-8 KX960809 Phomopsis sp. GU595059.1 Phomopsis sp. 99 5L Fruit
Cef-9 KX960810 Fusarium sp. HQ630966.1 Fusarium sp. 99 HSE Fruit
Cef-10 KX960811 Botryosphaeria sp. KF531822.1 Botryosphaeria mamane 100 5L Fruit
Cef-11 KX960812 Colletotrichum sp. KR445677.1 Colletotrichum siamense 100 5L Fruit
Cef-12 KX960815 Botryosphaeria sp. GUS594225.1 Botryosphaeria dothidea 100 HSE Fruit

2 AREATEERIIX T EHIXARNINEEE R)"

Table 2 Antibacterial activities of endophytic fungus crude extracts of Casuarina equisetifolia against different tested

bacteria
Mk HAORE AR REIFAE O KNBREAE mNABDRE  FAERE VA A A R

Tested Ralstonia Agrobacterium Bacillus Escherichia ~ Pseudomonas  Xanthomonas Staphylococcus

strain solanacearum  tumefaciens subtilis coli lachrymans vesicatoria haemolyticus
Cef-1 0.00~0.18™ 0.00~0.17"" 0.00~0.18™" 0.00~0.17"" 0.00~0.18" 0.00~0.18™ 0.00~0.20™
Cef-2 0.00~0.227",  0.00~0.17"",  0.00~0.18™",  0.00~0.18"",  0.00~0.22"",  0.00~0.17"",  0.00~0.17",

0.43~0.58""" 0.40~0.55""" 0.34~0.37", 0.38~0.52""" 0.32~0.58""" 0.38~0.52""" 0.42~0.55"""
0.40~0.55""
Cef-3 — — — — — — —
Cef-4 0.00~0.13"" 0.00~0.03" 0.00~0.13"" 0.00~0.05" 0.00~0.12"" 0.00~0.15"" 0.00~0.15""
Cef-5 0.00~0.12"" 0.00~0.1"" 0.00~0.13"" 0.00~0.12"" 0.00~0.12"" 0.00~0.12"" 0.00~0.12""
Cef-6 — — — — — — —
Cef-7 — 0.00~0.03" 0.00~0.08" 0.00~0.03" 0.00~0.07"" 0.00~0.08" —
Cef-8 0.00~0.15" 0.00~0.08", 0.00~0.08™" 0.00~0.27" 0.00~0.12"" 0.00~0.08™" 0.00~0.10""
0.48~0.58"

Cef-9 0.00~0.18" 0.00~0.15"" 0.00~0.13"" 0.00~0.18"" 0.00~0.18"" 0.00~0.17"" 0.00~0.17""
Cef-10 0.00~0.10"" 0.00~0.17"" 0.00~0.17""" 0.00~0.12"" 0.00~0.17"" 0.00~0.15" 0.00~0.17""
Cef-11 0.0~0.12" 0.00~0.13" 0.00~0.10" 0.00~0.10" 0.00~0.12"" 0.00~0.12" 0.00~0.17""
Cef-12 — — — 0.00~0.07" 0.12~0.15" 0.00~0.22"" —
CK ++ ++ ++ ++ ++ ++ ++

) “— AT AREFH; v L THRA R K AR()<S mm, “++° £ T 5 mm<d<10 mm, “+++" £ T d=10 mm; CK: Fat
S RRARLBL A T A, A R AL B AR

1) “—": Inhibition spot was not observed; “+”: The maximum diameter of inhibition spot (d)<5 mm; “++”: 5 mm<d <10 mm;

“+++”: d=10 mm; CK: the positive control streptomycin sulfate which was only sampled on TLC plate
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Cef-1. Cef-3 fll Cef-7 K05 0T P AH X 55 59,
ICso YK T 10.00 mg/mL. Hifth P92 L K 1Cs, 7
2.00~4.00 mg/mL 2 [i],

20
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CK: The positive control BHT; 1-12 were Cef-1, Cef-2, Cef-3, Cef-4,
Cef-5, Cef-6 , Cef-7, Cef-8, Cef-9, Cef-10, Cef-11 and Cef-12, respectively
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Fig. 3 DPPH free radical scavenging activities of secondary
metabolites from endophytic fungi of Casuarina
equisetifolia
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