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Abstract: Objective To study the antibacterial mechanisms of ethyl acetate extract (B06.) from the fermentation liquid of an
endophytic fungus Alternaria spp. Alternaria spp isolated from the medicinal plant Humata tyermanni. Methods Double dilution
method was adopted to measure the minimum inhibitory concentration (MIC) of B06, against Escherchia coli. Then, the changes of
electric conductivity of bacterial culture, nucleic acid and protein concentration before and after treated by B06, were analysed,
respectively. Besides, flow cytometry, scanning electron microscopy, gel retardation experiments, circular dichroism spectrum and
Real-time quantitative PCR were introduced to study the antimicrobial mechanisms of B06, against E. coli. Results The results
showed that MIC value of B06, against . coli was 25 pg/mL. The electric conductivity of 3 x MIC treatment group was 1.01 times the

value of the control group. The B-galactosidase activity of 3 X MIC treatment group was 11.6 times more than the value of the control
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group. Flow cytometry analysis showed that PI positive cells ratio of 3 x MIC treatment group was 286.5 times the value of the control

group. Scanning electron microscopy showed that cell surface becomes rough after the treatment of B06,, a large number of cell

membrane collapse. These results suggested that B06, can increase the permeability of cell membrane, destroy the integrity of cell

membrane. The results of gel retardation experiments and circular dichroism spectrum applied that B06, can be inserted into DNA

structure at particular position, however, can not cause DNA degradation. Real-time quantitative PCR results showed that the

expressions of recA and recN genes were both up-regulated with the values of 2.9 and 3.7 times the value of the control group,

respectively. This result suggested that BO6, can destroy the DNA structure, which force E. coli to initiate SOS repair. Conclusion

B06, can kill . coli cell by destroying the cell membrane and damaging DNA structure.

Key words: Escherichia coli; Humata tyermanni; endophytic fungus; Alternaria spp.; antibacterial mechanism; cell membrane permeability;

cell membrane structure; DNA damage
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Fig. 3 Effect of B06. on leakage of B-galactosidase out of
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Fig. 6 Second-derivative FT-IR spectra of control group
and B06-treated samples of E. coli
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Fig.7 Effect of B06, on morphology of E. coli ( x 20 000)
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Fig. 8 Effect of B06, on DNA of E. coli
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Fig. 9 Effect of B06, on DNA structure of E. coli
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W T 527 581 2,92 £, IXEIH BO6, HE N KFT B
M E R T DNA 45 RIS i DNA #if5. 7F
DNA S EH MGG, 4k T8, HalT
SOS &4 . UL 455380 BO6, f N N\ Atk s DNA

4.0 | 2 IR
L SS9 oxomic

Z
L

recA
El10 B06. X X B+ E DNA 1317 18 B 18 X 2 E FiARI R
Fig. 10 Effect of B06, on the expression of DNA damage
repair related genes of E. coli

P, FI T 40 A B SR s 4, at AR
WHE AL, BTt
4 itig

WAk, AR AT P A EL R A SO T
JCHE R VRB A A L IR PARH - ) AP it
s PURALAEIETE, WARTLE D& O AT 08T
U T ER g R, gk B At
W BB WA SLER JY 25 RERBAE T T 40 e e
B-F LA A Mol R fl P S 2k FR S R R R
TrEMAR L, UER TR TR R A B A AN R )
TS AN A R K . Alpha SRRy AR
W Muscodor albus (CZ-620) 7= kW) X
AREE 1 #k DNA 45149316 52 Bl ik B4 100 K i v 58 A8 Ak
RIZIE R PEY T Re(E DNA & HIF st #E bt
J% DNA Wr5d, BRIt AN AR 517K
SE RIS T BO6. XK IAT B I, 2
B06, % KAt # HA W& ke, 2 MIC 4
25 pg/mL. FBUE 0 N 40 M 1,
RN Na™s K BRR. B S E, A
T3 J3 A R A BRI e 25 L, 4007 1 4 i ) 1 A
K [AI BO6, 1] 5 KT R 3L K20 DNA 1R, %
W 41 TR DNA (1) 1E 5 SRR DG PR ) Zak 1 4
{E 140 M AU 25 AL, A48 R Z5E . SR 17 BO6,
HH T g W sl Ll A B 0 A A0 ) K T A B AR
K G, MANEAE . H AT IELEXT BO6, H1
AL G PREAT 73 BN 8 AR, Je I — 22Xt 4y
B ARAT I FRAAR D) oA ) K Y AT B AR ) 43 LA
HATHIESE, AT 2 (R e MO A e A o

S 30k
[1] Ferreira M C, Vieira M L A, Zani C L, et al. Molecular



)

Chinese Traditional and Herbal Drugs

F49% F28 20184E1 A - 381-

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

phylogeny, diversity, symbiosis and discover of bioactive
compounds of endophytic fungi associated with the
medicinal Amazonian plant Carapa guianensis Aublet
(Meliaceae) [J]. Biochem Syst Ecol, 2015, 59: 36-44.
VR, Pharige. 25T AR SCRBT ST e [J]. %
Wi IRk, 2015, 35(5): 98-101.

PERNE, ARG, Mitte, 55 NZEECE S 25 D 1E
EMRAZH 1] FEE2ifE)R, 2016, 33(6): 120-122.
Huo T 1. The first
NDM-1-harboring Enterobacteriaceac in Taiwan: here
comes the superbacteria! [J]. J Chin Med Assoc, 2010,
73(11): 557-558.

Wang W X, Kusari S, Laatsch H, et al. Antibacterial
azaphilones from an endophytic fungus, Colletotrichum
sp. BS4 [J]. J Nat Prod, 2016, 79(4): 704-710.

case of multidrug-resistant

Mk TE, W, #&@ﬂé . RORB I P9 AR B AR 4
A B A G T A DU AR 2, 2014, 54(3):
276-284.

MR, 25 48, BRIAE, A ANl AR LRI ES K

B A PR AT ST (3], h
819-824.

ML NI 2R AR SUR K S B Al Al R H R
PRETEDFFL [D]. 220: 22JNBETORAE, 2016,

Amorim M R, Somensi A, Araujo A R, ef al. Compounds

25, 2014, 45(6):

of Anthostomella brabeji, an endophytic fungus isolated
from Paepalanthus planifolius (Eriocaulaceae) [J]. J
Brazil Chem Soc, 2016, 27(6): 1048-1054.

Domrose A, Klein A S, Hage-Hiilsmann J, et al . Efficient
recombinant production of prodigiosin in Pseudomonas

putida [J]. Front Microbiol , 2015, 6(3): 972-980.

ERATZE, B 9F, W . 2RI B O A BR A
] A PR T AR LR 0], PR AT AR, 2010,
37(11): 1628-1633.

Mason D J, Power E G, Talsania H, et al. Antibacterial
action of ciprofloxacin [J].

Chemother, 1995, 39(12): 2752-2758.

Saravanan R, Mohanram H, Joshi M, et al. Structure,

Antimicrob ~ Agents

activity and interactions of the cysteine deleted analog of

tachyplesin-1 with lipopolysaccharide =~ micelle:

Mechanistic insights into outer-membrane

[14]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

permeabilization and
Biochim Biophys Acta (BBA)-Biomembr, 2012, 1818(7):
1613-1624.

Zhang Y, Liu X, Wang Y, et al. Antibacterial activity and

endotoxin neutralization [J].

mechanism of cinnamon essential oil against Escherichia

coli and Staphylococcus aureus [J]. Food Control, 2016,

59:282-289.

Imura Y, Nishida M, Ogawa Y, et al. Action mechanism

of tachyplesin I and effects of PEGylation [J]. Biochim

Biophys  Acta  (BBA)-Biomembr, 2007, 1768(5):
1160-1169.

Jung S, Lodge T P, Reineke T M. Complexation between

DNA and Hydrophilic-Cationic Diblock Copolymers [J].

J Phys Chem B, 2017, 121(10): 2230-2243.

LA e, Kk W, L B, AR R A SR A

XERIATE EAE IHLERBE ST (9], i TALRH, 2012,

33(23): 110-113.

Cao W, Peng X, Chen X, et al. Facile synthesis of

cationic polymer functionalized nanodiamond with high

dispersity and antibacterial activity [J]. J Mater Sci, 2017,

52(4): 1856-1867.

A W Buforin I HLRIKI 5> 1 Be it K4 DNA 15 HI 4

WHLEWIFL [D]. T8 1LF R, 2009.

Odsbu I, Skarstad K. DNA compaction in the early part

of the SOS response is dependent on RecN and RecA [J].

Microbiology, 2014, 160(5): 872-882.

JRIERHE, XETE, xsouk, g ’fﬁ%&ﬁfﬁ%?\]iﬁ@ﬂﬁ%
B R ILARSN M E AP S LR AR ST (3], TP,

2017, 48(3): 533-538.

BOOK O 3E, 2B M, 40 BRI WA PTE

Tk LLIR S SLE T AT [J]. TR ELZ, 2016, 47(9):
1554-1559.

SR, WERE, W, 5F 4

FREHTRALHIIBTTT (0],
157-162.

Alpha C J, Campos M, Jacobs-Wagner C,

Mycofumigation by the

S SN EIWN 7]
AR, 2015, 42(1):

et al.
volatile organic
compound-producing fungus Muscodor albus induces
bacterial cell death through DNA damage [J]. App! Envir

Microbiol, 2015, 81(3): 1147-1156.



