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B B AMRHRELEFA TS BFIASWHER, F—Ho0B A hdH A RSIMRRY RGN
AR EE AR XGH2321 £ AFFERG—AALE., B2 RATRR. R EEZ K
1, AT ESZAA ARSI RAFEEMIT R RE KIZTHREA%ELRE, 0.3% NaNO;, 0.05%
KCl, 0.1% K,HPO,, 0.05% MgSO,, pH 7.4, 9% 2 & ). ¥ #4105 69 B #h XGH2321 AF 2|23 f ik
3% 28°C. 160 r/min #5354 7 d, KFW L BRKERMAT £FEH HRE . BRENEREA oA
FFIATE 0 A KA R a7 H4E A (MIC 4 400 pg/ml), % B ke LA CBs F Bt Bk
B 64 A Kb B — 2 6 49 I 4E B (MIC 2 800 pg/mL); Rl B, _Eik 2 R4yt Aidh 5 R 8 =
A LA H A KA A B R 69354 A, MIC 4% 4 200 pg/mL #= 400 pg/mL.
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A Penicillium sp. XGH2321 Isolated from the Rhizospheric
Soil of Rhizophora stylosa Griff and Its Antibacterial Activity

XU Ting-Ting WU Yin JIA Yang-Yang LIU Bing YE Bo-Ping"

(School of Life Science and Technology, China Pharmaceutical University, Nanjing, Jiangsu 210009, China)

Abstract: The isolate XGH2321, which isolated from the rhizospheric soil of Rhizophora stylosa Griff in
Dongzhaigang Mangrove Nature Reserve in China, was identified as a fungus in the genera of Penicillium
based on its morphological characteristics and internal transcribed spacer(ITS) sequence analysis. After in-
oculated in the modified CzapeK-DoX medium(consisted of 4% corn steep, 0.3% NaNOs, 0.05% KCl, 0.1%
K,HPO,, 0.05% MgSO,, pH 7.4, 9% salinity), and cultured under the condition of 28°C in a rotary shaker at
160 r/min for 7 days, the extracts of ethyl acetate and water-soluble from the fermentation broth showed the
apparent antibacterial activities against the growth of Staphylococcus aureus, Sarcina lutea, and Bacillus
subtilis with the minimum inhibitory concentration (MIC) of 800 pg/mL and 400 pg/mL, respectively. While
at the same time, these two extracts could also suppress the growth of the plant pathogen, Rhizoctonia solani
with MIC of 400 pg/mL and 200 pg/mL, respectively.

Keywords: Rhizophora stylosa Griff, Rhizospheric soil, Penicillium, Antibacterial activity
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1 MRSk

1.1 HMEYEK
XGH2321

3% SDA 4°C

(Sarcina lutea)
(Staphylococcus aureus)
(Bacillus subtilis) (Rhizoctonia
solani)
1.2 EFERIRT
(Sabourand’s

(Broth medium)
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(Czapek’s medium)

[21]
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14 E&E DNAMOS B ITS F3la4
DNA CTAB ™ ITS

White!’! ITS4
(5'-TCCTCCGCTTATTGATATGC-3") ITS5(5'-GGA
AGTAAAAGTCGTAACAAGG-3"),

50 uL PCR
2.5 umol/L ANTP( ) 250 pumol/L
(ITS4)/ (ITS5) 3 U Taq plus DNA
( ) 1xPCR (2.5 mmol/L
MgCl,, ) 50 ng~100 ng DNA PCR
: 94°C 5 min; 94°C 1.5 min, 56°C 1.5 min,
72°C 2.5 min, 30 ; 72°C 10 min
PCR 1.0% )
(V-gene, USA) DNA ,
pGEM T-Easy (Promega, USA) ,
4°C , DH5a

V-gene

GenBank | NCBI
(http://www.ncbi.nlm.nih.gov/blast/)
, Clustal X ,
Phylip 3.65 , N-J
(Neighbor-joining) ,

Blastn

(Bootstraping),
1000
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100 mL , 28°C 160 r/min
1d , 3%
, 28°C

10 min,
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, Penicillium sp.

1.6 HEFEMRN R RIRMEREMIC)NE XGH2321
800 pg/mL 22 HRIFMEFMEBEEE XGH2321 5l
, 6 HAMYREEm
(800 pg/mL 400 pg/mL 200 pg/mL XGH2321
100 pg/mL 50 pg/mL 25 pg/mL) Castillo

[24]

2 R
2.1 HE¥ XGH2321 AEEEM—HMER
XGH2321 CYA 28°C 7d
34 mm~38 mm,
> . > 7 5710 um
’ ’ ’ 1 EEEK XGH2321 RIS 451E
s 2.5 um~3.3 pm, - . )
Fig. 1  Morphological character of the fungus strain
(211 1 XGH2321
Blastn XGH2321 ITS tA:CYA  28°C 7d ( :5cm); B: CYA
28°C 3d ; Ce ( : 10 pm); D:
(GenBank FJ214374)
o ( 1 10 pm).
Penicillium Chrysernum ITS (GenBank Note: A: Morphological character of the clone cultured on CYA
EU128591) 999, medium at the 7th day (bar = 5 cm); B: Morphological character of
’ the clones cultured on CYA medium at the 3st day; C: Morpho-
N-J (2 logical character of the conidiophore (bar = 10 um), D: Morpho-

XGH2321 logical character of the conidia(bar = 10 pm).

Aspergillus sp. (FI214371)

—————— Gallus gallus (FJ008990)
282 Penicillium expansum (AY425984)
—‘ﬁ— Penicillium commune (AF455418)
723 Penicillium lanosum (DQ681336)
207 8§72 Penicillium camemberti (AJ004814)

Penicillium allii (AY005484)
Penicillium chrysogenum (AY373902)
268 753 Penicillium dipodomyicola (F1466725)
41ETE Penicillium glandicola (DQ339573)

00 penicillium griseofulvum (DQ339557)

{1000 553 Penicillium chrysogenum (AY213671)
=2 Penicillium chrysogenum (F1549439)
Penicillium coprophilum (AJ608952)

343 —— Penicillium chrysogenum (AY213670)
Penicillium chrysogenum (AJ608949)

Penicillium chrysogenum (EU146307)

594 Penicillium chrysogenum (DQ336710)
947 00 Penicillium sp. XGH2321 (F1214374)
Penicillium chrysogenum(EU128591)

2 BT ITS FASHEM EMREDITERRMEK XGH2R21 AT BRMN—MER
Fig. 2 Clustering analysis of strain XGH2321 based on ITS sequence showed this strain belong to the genera Penicillium
: : Bootstrap (%); ITS GenBank
Note: The numbers on the tree: Bootstrap values (%); Accession number of the ITS from these fungus strains in GenBank is in the
parenthesis.
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(10 mg/mL); , 5%~11% ,
( ), ) ( 3
; ( 2.4 Penicillium sp. XGH2321 KB =¥ B 4 4955
g 5
4%) (
; 0.3%)  Penicillium sp. Penicillium sp. XGH2321
XGH2321 ; P 4% (4% , 0.3% NaNO;, 0.05% KCl,
0.3% 0.05% MgSO47H,0, 0.001% FeSO,, 0.1% K,HPO,,
(1 pH7.4,9% ) 7d ,
2.3 IEFREEE R Penicillium sp. XGH2321 g94% ’
KFND LA IE 1449 R B 20 :
XGH2321 :
(MIC 400 pg/mL),
7 d (MIC 800 pg/mL); ,
) , MIC 400 pg/mL
9%( 3 ), 200 pg/mL(  2)

F 1 BEMEIEX Penicillium sp. XGH2321 = & 14 #9221

Table 1 Effect of carbon source and nitrogen source on the antibacterial activity of Penicillium sp. XGH2321

mm mm
Carbon source (4%) Antibacterial plaque (giamiter (mm) Nitrogen source (0.3%) Antibacterial plaque ;iamiter (mm)
Glucose 13 Urea 23
Starch Soluble 9 NaNO; 34
Lactose 12 Peptone 30
Corn Steep 34 Yeast Extract 30
Sucrose 10 (NH4),SO4 30
Maltose 9 - -
A B
30
s —s=— 7 th day é"g 25 /—%\_\
g 2
210 .—r/\\“ﬂ £g 15
g % S
e 0 < 0 . . " :
9 = F 89 1T 13 A% 17 00 5 7 09 Ak 13 1§ 17
Salinity (%) Salinity (%)

BE 3 Penicillium sp. XGH2321 ZEREEE B CYA 155 £ 555 7d BAEYE (A)FIHNEE 4 (B)B T 1k
Fig. 3 The influence of salinity on the biomass (A) and antibacterial activity (B) of Penicillium sp. XGH2321
cultured on CYA medium for 7 days
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% 2 Penicillium sp. XGH2321 % Btk 8940 &1 3& 1%

Table 2 Antimicrobial activities of the fermentation broth of Penicillium sp. XGH2321

(MIC, pg/mL)

Test organism Vancomycin (MIC, pg/mL)

The EtOAc extracts (MIC, pg/mL)

(MIC, pg/mL) (MIC, pg/mL)

Water extracts (MIC, pg/mL)

Staphylococcus aureus 400

Sarcina lutea 400

Bacillus subtilis 400
Rhizoctonia solani /

800 400
800 400
800 400
400 200

3 it

XGH2321 (Penicillium sp.)

Penicillium sp. XGH2321

P. chrysogenum  ITS

99% , ,
, : CYA 28°C 7d

( 35 mm~55 mm),
[21]

( 25 mm~29 mm), S
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