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Screening and identification of an anti-bacterial and cytotoxic marine halophilic strain XD20
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[ABSTRACT] Objective: To isolate and screen the active marine microorganisms from East China Sea and to identify the pheno-
types of the isolated active strains. Methods: The samples were widely collected from East China Sea and the active strains were
screened out through an anti-bacterial model and a cytotoxic model. The isolated strains were subjected to phenotypical study,
salt-aggregation test and rDNA ITS sequencing. Neighbor-joining phylogenetic trees were drawn by comparing the results of rD-
NA ITS sequencing with sequences of described species in the BLAST server of the National Center for Biotechnology Informa-
tion (NCBD. One of the strains, subsequently named XD20, was identified to species level. Results; XD20, a halophilic strain
with a highest tolerable salt concentration of 10. 0% and suitable concentration range of 2. 5% to 7. 5% , was collected and isola-
ted on the site of CO1 (122°26'30", 30°43'48") 30 meters under water. XD20 showed an inhibitory effect on the growth of Can-
dida albicans and a cytotoxic activity toward SMMC7721 and HeLa cells. XD20 produced arthroconidia by mycelium break and
the arthroconidia had similar size and morphology to those of Wallemia sebi. rDNA ITS sequencing showed that the sequence of
XD20 had a higher similarity to those of Wallemia sebi and the differences were located in ITS1 and ITS2 areas, both belong to
variable region. Conclusion: XD20, an active halophilic strain fungus. has been obtained from the sea for the first time, and has
been identified to be Wallemia sebi (Fr.) Arx.
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500 WLl i H L AU 1V S BT AR B, S AT
T OBUMTE L 2 N RN R A R I L VR Y
BFI R 2R 20~30 W HL (1 L =1 852 m) , fE %M
R B IESAT SRR E R KEE UL SO R, T
T 4 190 978 2 T8 0 50 Wy T 03 5 sl W L A R
1.1.2 W# XD20 W2 B 4 Mt Jregdh R im Ty .
FRE A0 g BB 1.0 g, HEWR 4.0 g, #4538 1.0
2. 1 % HERE R 5 ml BiR 20 g, A THE/K 1000 ml, J835
pH {8 & 6. 5. A T K B Jr: NaCl 25. 0 g,
Na, SO, 4.0 g,KCl 0. 7 g, NaHCO; 0. 20 g, KBr 0. 10
g,H;B0,0. 03 g,NaF 0. 003 g,1. 0 mol/L MgCL & &
53 ml,1. 0 mol/L CaCl## 10 ml,0. 1 mol/L SrO, ¥
0. 90 ml, INZEME/KZ 1 000 ml,pH HIEH 6.5,
WU TR SR B K 1Y g K B 1 ml, mACK G T/ 1Y
9 ml N TR S HRGIRS) W 10 76 B, i —
R B R 107,107 10 B BB WL 45 B 0. 1
ml, 53 5l VA T [6] 1 53 2 15 77 B 3R - Al 1, 25°C
TR FR . 14 d WERHUE . LAP R Lk ki T 2
WA R e o3 1, B3 B R B R ok
1.2 H#k XD20 & & Hif it
1.2.1 A8 m WAk R4 Mk D v va Bk 9 B 1A
T RN A R A TS M . T R B R R R O A R 2 AT
W (Bacillus subtilis) . KIFF B (Escherichia coli) .
F /&SRB (Candida albicans) K & 5% 55 AR 16 % 1
(Phytophthora sojae) . 875 A 4 W 35 9% 5 0 8 5
PRV K 97 e FVE 9% BRI B 9% Bk L LT 8 R R U7
A 20 g B R 10 g R 5 g 3lllE 20 g, 7%
187K 1000 ml, B4R pH, 4B 75PEM 2 FH A4 B 4
JLkR S SMMC7721 4 Lk Fl HeLa 4 i Bk , 15 H1 28
TR R 2 S R 2 R W Ak 5 4 AR W A B
BARSF
1.2.2 &M% QO EE Pk 247 i
TEPERI G . A28 00 B 55 37 00 1 — T v Pk /D TR
HLERIEMBIE SR HE R L. 5~10 d 5%
KA B A FTILER 4TI 1 em BELARAY B F8 /R 1
WAAEE SR 24 h, FHAR %5 il /D 5 0S8 5 U A (e i
TR A K E 32 318 7 M b5 8 B Pl & 300
AR AR b A ERAE R R, WA
6 PRI, 55 52 IR 28°C 5 W0 48 w1 15 M I, 855 7 Ui
JE 30°C ,12~24 h WSS TR el A9 s . AR 8 40
P ) D 00 T AR B A I T A TS S KN, (2) W
AIGPESG AU W AT 52 0% . 3% Tk TR R SR TR A
KTy AT R B SR B R AR 30 ~50 ml, 1
JAZEAT KA o, WG R WU 28 T AR D i
LR g IE T B W BERh 2 .15 1R SR AR L TE T B
AH L EEAH L BEAHEL 50 pl MEIAR R LT LB R R

AR AW 3 A b ER R IR () 41l E
T PR 0 o A R 9 0 e T I P R A AL
Fh AR B — B A 96 FLHR L 3 4 T AR A i
TR MTT 100 2 40 55 06 .
1.3 HEHk XD20 w95 k%5 x
1.3.1  H# XD20 #y 2 F KWK e 50 5 B R
Hgh i NaCl, e 2B il B2 0. 2%6.2. 5% .5. 5%,
7.5% 1 10. 0% NaCl ¥ B () RN E FRER R A, K
PRI A K % L A i B [ A4S A, S 26 2 Fil XD20
Wk 25 CIHIRIG IR, 7F 2~14 d N WS BR7E A
/) 6 v B b i A KA L
1.3.2 HAFEFAWEEHELSLFREN FKE
FhEIE 2.5% NaCl 19 PDA g b, BEE R 3% 10 d
S AR, M PDA EMR EYIF 5 mm B9
AR B TR A b w3 L 7
50 ml B0 EERE SR LR R 3R 1 HOT 35 3% i 3
J s WSS TR AR IF 00 76 I 22 AR RN
1.3.3 M ¥R rDNA ITS X 7 7] 4 #F  HH &
DNA $&BUEBR . F- M 35 5% 10 d B4 f ) 0 )
W22, 5 1.5 ml B .08, i 200 1 CTAB $2 %2
TR DA SRR, B B L SRS FEIA 400
CTAB,65C/K# 1 h,12 000 r/min &> 10 min, B
L E Ry RN A S i A B R e K & B
PLUE, 12 000 r/min B0, 8 O BEE W, BT,
JaEW T 50 pl 4K

PCR #8514 4 ITSL: 5-TCC GTA GGT
GAA CCT GCG G-3" f1 ITS4, 5'-TCC TCC GCT
TAT TGA TAT GC-3', ¥ AR G0 ul KRR .
4l 7K 30 pl; Buffer 5 ‘ul;MgHS pl; ANTP 2 yl;%l%
% 2 ul;DNA BEH 4 pl (4 Uik 2 pl, 9358
JF.:95°C .3 min; 94°C .1 min ;54°C .40 s ;72°C .1
min ;30 > JE¥JE 72°C4EHF 10 min, Y PCR
1 H 050-801 TGradient 96 %1, 4™ 14 7 ¥y fi 4 £k 1 F
HIRE TR A BB A PR /] 3S PCR &3 7~ ¥y 4lifk

WA a . MFESI YR ITSL, i HRE R AR A
B2 ] $ 40t
1.3.4 ZoGstfumyz R riids )y a7 NCBI £k

P52 P Megablast 347 AH (0L P 38 28, 358 BCH: A AH {0)
P55 1 1 7 1) LA AR 4% 15 (neighbor-joining s NJ) #4 # &
Gt SNEEVE BE R T Wallemia muriae W)W 257
5 (AY302534, AY328918) Ml J& T Wallemia ich-
thyophaga B W 25 %1 (AY302523, AY302522), Ff
A F N MEGAS3. 1 (Kumar, Tamura , Nei 2004) , &
e B AR B A H Nucleotide: Kimura 2-parameter,
Bootstrap 43+ #r#E47 1 000 IREE &,
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26'30", £h il 30°43"48", % WA AR A7 A T o i
GO-FLOW AU /K # 2R 5 5 R &R (1 vh Z oK AR rp, KR
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Fig 1 Morphology of marine strain XD20( X 150)

SR FH TR EE W82 XD20 175 7 Bk 1Y 55 N T 22 F1 S,
B 22, R HOE RNORE B S A R 22 HLAR R 3.5~

4.5 pm, T HAE K2, 0~3.0 pm, 43 T B iR

PR AR I D 22 ELAR S TR K LT o L

2.2 W XD20 9 FRIHELER £ 1 BIREK
XD20 X 178 2R A 0B P RS R T RTR TR
JE W JEAE ML [, T Bk XD20 B A B T
SMMC7721 40 ¥k Al Hela 40 i B (4 240 i 75 05
M HLBC v R 20 P 3 15 PR A o E A TP E LR TR AN
&

2.3 WHXD20# s EETER

2.3.1 HW# XD20 By & F KoK XD20 W HETE
0. 2% MR BT A R LI5S . T AE 2. 5 %6 W 7K 5k B
AR BB  RWIZ bR E — B Bk . XD20 Wbk
RETE 5. 500 7. 5 06 M B2 N HEREAE K L 7E 10. 02611
R AR 58 AR G, R WX A AR BE T 32 Gk
10. 0% By #h e B2, B & 36 B9 2R 3k o B [
2.5%~7.5%,

2.3.2 WSEFAEENIELFANE WHELEEWR
Z212,25°CF 10 d HAR{L 0.3~0.5 cm; #1146 2,
i 55 5 B[] 3B < 20, R ) R A 6 L T TR IR A A )
B, LM M % 0.4~0.8 um 5. A
TR AN B 0, BT 22 e DR 2 R T L TR 22
O3 A= 167450 7E 5 715 16 3% 422 b Fif Rl
MR BCERCR L B AAR AL T 0. 9~1.3 X 1. 7~2.2 pum.
BREALF HAR 0. 7~0. 9 pm, 7 R 1A A8k
HE 2),
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Tab 1 Activity screening of strain XD20
Tested bacterial strains and cell lines
Sample
Bacillus subtilis E. coli Candida albicans Phytophthora sojae SMMC7721 Hela
XD20 strain — — — — — —
Ethyl acetate extract — — — +

Butanol extract
Methanol extract

I+

I+

B 2 E# XD20 B FRE
Fig 2 Morphology of spores of marine strain XD20

bar=10 pm

2.3.3 HHEDNAITS K F7 94 % DNA
ITS K megablast 2 #7 45 R £ B, XD20 5 Wall-
emia sebi J& ) A B Ok B A W & a0 E R P

(84.01%~99. 17%), M 5 Wallemia muriae
Wallemia ichthyophaga IR VR PEE AL (<<30%),
P&, 7] 1 8 XD20 N Wallemia sebi )&, XD20
i rDNA ITS #4235 GenBank 3%,

MEET rDNA-ITS #8457 51 5 2 1) & Ge ik AL i
[ AE W 8 Wallemia sebi 1) rDNA-TTS ¥ 51 9
BAE— 0 3, B UM A4 B 455 32N Boot-
strap SCHRFRANR 53 %0, 1 W] 3 26 1 4] [a] A5 4 5 1) A
I . XD20 BT A g RBAE XA LN, bR
XD20 PARH 22 Wr 2 J5 277 4R 5 L il 7 R/ JOB 3s
5 Domsch % 38 93 T rDNA-1TS # 4 ¥ 51l
Y NJ B OR B BER TN B 3)Wallemia sebi
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M ZE R S IR E A K, 5ME N Wall-
emia sebi WITH 7595 35 4 K5 A AT 1L 4b, 38 0T B
BEIR rDNA ITS X 7 & B, i & k7 51 5 )& T

Wallemia sebi W2 5575 ALRE B 5, H 22 73
TE ITS1 M ITS2 X8 Tl A2 X, 4 i F A1) 45 2 1%
BB T Wallemia sebi (Fr.) Arx,

AY328917  Wallemia sebi strain EXF-483

53 19 AY302533

Wallemia sebi strain CBS 213.34
Wallemia sebi strain MZKI-B451

o AY302532  Wallemia sebi strain MZKI-B384
AY 302503 Wallemia sebi strain CBS 110587
60 AY302531  Wallemia sebi strain EXF757
&= — AY302528  Wallemia sebi strain EXF622
7y AY302505  Wallemia sebi strain CBS 110589
{ 020
AY302506  Wallemia sebi strain CBS 110590
- AY328913 Wallemia sebi strain EXF-1053
% AY302512 Wallemia sebi strain CBS 110597
16 AY302513 Wallemia sebi strain CBS 110600
2 AY302502  Wallemia sebi strain CBS 110585
_?0: AY302526  Wallemia sebi strain CBS 196.56
— AY302534  Wallemia muriae strain MZKI-B952
w0l AY328918  Wallemia muriae strain EXF-755
[ AY302523 Wallemia ichthyophaga strain EXF994
100l AY302522  Wallemia ichthyophaga strain EXF759

3 Wallemia sebi (Fr.) Arx B4y 2K I
Fig 3 Position of Wallemia sebi (Fr.) Arx in phenotypic tree
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Xof FHETE 25 W) R B UL, ey B2 0 B 19 B AR Y T
TE B X FEPASA B TR AR bt AE R
PURA SR, FIWHHEEAEGA: )0— 1> S 2R bR B2 X
TEKERRERIE (RO . TAPE XD20 IR AR RS 30 m
IKTRAEAT . JE—EER AR, B 32 =13k 10. 020 i ERHk
B AT M A KRR BEVE TR 2. 590 ~7. 550 % A& ZR A
AT BT T X Ak AT R A SR AR R TS A 5 %
SMMC7721 AR A Hela 4HMIRR A A0 EEIG 1, %
W — B TRPE AR ) IR 25 I ST W s, 12306 1P T R
SR TR, SRTTE LR SRR R e AR
MG R W Z R 5 Domsch 55 & 1T =15 15
B § Wallemia sebi MIFF, 3558 N Wallemia sebi (Fr.)
Arx, Wallemia sebi iH T A Eh EhMEH M g5R 0 U
LR b ABTERE T R WA il PR R XD20
BRI R T — A2 N ISR I 1 Fip 2 — 25 B B 114 i)
W, R XD20 774 3 MEHEAL G Hirb 2 MEE W) E
SREILARGE™ ARX 3T B 20 5 411,413, PR AE S
S XTI A A5 0477 A AR 7 A 14 52 it A B
JE BBESE I AR
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