M4 Guihaia Mar. 2020, 40(3) . 320-326 hitp ://www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw201904051

I, 2%, 24T, 4. I R VG 96 = O b 20200 AR 2% 0 S 02 T W b 20 A0 P B HUSE % e SR MR R0 O [0, T PR AE Y, 2020,
40(3) : 320-326.

HOU SS, LI M, JIANG S, et al. Species diversity and anti-aging activity of actinobacteria from four true mangrove rhizosphere soils in the
west coast of Hainan [ J]. Guihaia, 2020, 40(3) : 320-326.

BEABFNMEINRRTIENLE
M EHEREEEZRZEENE
IR, & B, % 4, BHE, AKEZ, FHE

( TR EZ KR ST B 25 2F BE, BT 530200 )

. ONELC T R R R A W TR UR RN R R A AR PR A R, 2% S LAY R VY I R 30 [ DX D A
IR R H NIRRT G2, 3 AT T LM 3R ik 2 181 90 ol 22 A 4 e B AR = i L i F SR LA 9 A
[Fi) 15 2 A 4 B A BT, SR FH Al 05 3% 07 VA N = IX R 1 43 B AR TR PR, 45 6 2R TR A8 “F R 1E S 16S rRNA
FEH A 25 I R Z AR 0T . TR T R R 2 2R R B, F1 1 55 T BUFT 28 3L ( Caenorhabditis elegans)
MR AE 57 3 26 PE . 25 SRR . (1) Loy Bk S 22 M SR IE T 4 B 7 8L 9 &8, Hoh 555 )& ( Strep-
tomyces) NACHERE, IR LN IMDGX 6012 IMDGX 6028 . IMDGX 6118 IMDGX 6326 . IMDGX 6119 5 ki
LR T RE I TERETI R . (2) K=Yt 58 L W oT 45 SR R W, 8 AR R TR B AR 7 W T B R 2R
F#i (P<0.05) ; o, IMDGX 6028 F1 IMDGX 6118 fE L LA, 2 4 I (Amycolatopsis ) FJ /N T J& ( Curto-
bacterium ) WITETERT W) Fh , LA M B 3% SE 28 38 Z 16 PE (P<0.01) , 525 (T HL B, mT 43 i) 4 K 48 L 75 4
22.2%H126.6% , £ b 45REUIE R P97 AR R H 3 EAT 326 0] 15 95 i T B R, A R B R
TRHT ) o I E 7 3 2 TR R TR R I RS T

KR 2IWAR, R TE, WA 2, SESE R I
FESES . 0939.1 CEKFRIAED: A Fgoed
XEHS: 1000-3142(2020)03-0320-07 FRZE (FRRS) FRIREE(OSID). ¥

Species diversity and anti-aging activity of actinobacteria
from four true mangrove rhizosphere soils
in the west coast of Hainan
HOU Shishi, LI Mi, JIANG Shu, HAN Minmin, LIU Yonghong, YI Xiangxi "

( Institutes of Marine Drugs/ Faculty of Pharmacy, Guangxi University of Chinese Medicine, Nanning 530200, China )

KRB 2019-09-10
HEETH: BF ARBSE4S (81903533, 41566004, 21662006) ;) 7 [ A E: 4T FI H (2018 GXNSFAA281268) ;) F§ 1 E 25k
205 B TR B AA BB & BUE (2018006) )7 74 R 2R 4% 2017 4R 5 [ RIS 22 42 (2017BS039) 5 )7 74 R 25 K4
PRI 9T e B4 0035 H (2018ZD005-A06) [ Supported by the National Natural Science Foundation (81903533, 41566004,
21662006) ; Guangxi General Program of Natural Science Foundation (2018 GXNSFAA281268); Development Program of High-Level
Talent Team under Qihuang Project of Guangxi University of Chinese Medicine (2018006 ) ; Research Launching Fund for Introduced Doc-
tors from Guangxi University of Chinese Medicine in 2017 (2017BS039) ; Special Fund of Marine Drugs Institute of Guangxi University of
Chinese Medicine(2018ZD005-A06) ],
PEE BT I (1996-) , 2, I PH B R B 058, 36 2N 7 i 258 R Al 157 i JT & AP 5T, (E-mail ) 18434376392@
163.com,

ESEE . SR, HA BRI A W, 2 BN S R AR W U N ST, (E-mail ) 42672960@ qq.com,



3

A DT 25+ 96 P DG 70 5 DU b L 2T AR 2R b O TR ) o 22 R e LS 25 2 05 1 0

321

Abstract: Four true mangrove rhizosphere soils in the intertidal zone of the west coast of Hainan were studied to analyze
the species diversity composition and metabolite activity of mangrove rhizosphere actinomycetes, in order to accumulate
abundant actinomycetes for better exploitation and utilization of marine microbial resources. In this study, seven samples
of true mangrove rhizosphere soil were selected as research objects and nine different media were used as the isolation
media. Pure culture method and three-zone scribing method were used to isolate and purify the strains. The species diver-
sity composition was analyzed by combinating with the morphological characteristics of actinomycetes and the 16S TRNA
gene sequence results. The actinomycete fermentation broth was extracted with ethyl acetate, and its anti-aging activity
was tested using Caenorhabditis elegans model. The results were as follows: (1) A total of 22 strains of actinomycetes
were isolated, belonging to four orders, seven families and nine genera consist of Amycolaiopsis, Curtobacterium, Deme-
quina, Isoptericola, Lysinimicrobium, Microbacterium, Rhodococcus, Sinomonas, Streptomyces, and Streptomyces was the
dominant flora of this study with eleven strains isolated, and five strains of IMDGX 6012, IMDGX 6028, IMDGX 6118,
IMDGX 6326, IMDGX 6119 were identified as potential new species actinobacteria. The highest similarities among the
strains and the effective published strains Amycolatopsis lexingtonensis, A. niigatensis, Curtobacterium albidum, C. cit-
reum, Demequina salsinemorts were 97.75% , 98.15% , 98.32%, 98.44% , 98.45% , respectively. The above five rhizo-
sphere actinobacteria belong to rare actinobacteria and were preliminarily identified as potential new species. (2) The re-
sults of anti-aging of fermentation products showed that the metabolites of eight strains of actinobacteria could signifi-
cantly prolong the lifespan of nematodes (P<0.05) , including one strains of Curtobacterium, one strains of Demequina ,
one strain of Sinomonas and five of which were from Streptomyces, indicating that Streptomyces had potential to produce
anti-aging active substances. IMDGX 6028 and IMDGX 6118, as potential new species of Amycolatopsis and Curtobacte-
rium, had extremely significant anti-aging activity ( P<0.01). When the crude metabolite concentration was 500 pg
mL™", the survival time of C. elegans was increased by 22.2% and 26.6%, respectively, compared with the blank
group. The results indicate that there are abundant resources of culturable actinobacteria and the potential to discover
new species and anti-aging activity strains in the true mangrove rhizosphere soils in the west coast of Hainan.
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2514 (Sangkanu et al. ,2017) , 4B AN N7 B L
28 TR 1) B AE 2135 ( Sweetline et al. ,2012) . R, 4T
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4.542, BT 1/3 (8 IRTUAE,2012) , fif g A
Hz b 2R 592, HETIRIKRH THieen
R Z G W) ( Messing et al., 2013) , fE1E
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AZHR AT BRI 5 ) G045 A= W o | 26 1 e s 28
S Y RIS X S5 W7 N ZRENR 16 97 Fw
HUE PR A #GE (Singh et al., 2017) , SR 1] X 4L
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1 #H# 57 ®

1.1 ##4

111 4ohf kAR 2 LA 2017 457 A NG
VG 1A SR A DU 2T A MR AR R A 7
Oy FERME BN SR 1 o, KR 7 1 B A 1A%
HREHZBOREE R 5 om [ 38R &, [7]—Fh 200 4
YURE S (R BORE Hb S BE B KT 100 m, F 884 5 R
T REEKETIFT 24 h P 0] 5256 28 JE4T 14 Bk
)53 B L 5

X1 EmRERFR

Information of collected samples

Table 1

LA

B i R
IR Longitude and

Code of

Rhizosphere soil sample

sample latitude
1-3 AN R 109°59'37" E,
Rhizophora stylosa rhizosphere soil 19°55'07" N
1-4 LML 109°59'37"
Rhizophora stylosa thizosphere soil 19°55'07" N
1-14 oM+ 109°33'50" E
Rhizophora stylosa rhizosphere soil 19°51'27" N
2-1 bR I 109°59'37" E
Aegiceras corniculatum rhizosphere soil 19°55"07" N
2-2 HEHM 109°59'37" E |
Avicennia marina rhizosphere soil 19°55'07" N
2-3 [SREEE ke 109°59'37" E,
Avicennia marina rhizosphere soil 19°55'07" N
7-7 AR 109°33'50" E,
Rhizophora apiculata rhizosphere soil ~ 19°51'27" N

1.1.2 & & A& OPS0 RIAHT IR (OPS0 Escherichia
coli ) B A= R 55 Wi B AT 26 MU ( Caenorhabditis
elegans) ¥l T U2 Bt E S - 20

1.1.3 % 3X A Chelex-100 #Jig,2xEasy Taq Su-
permix 14T BioRad 2 F] (3£ [E ) ;16S rRNA FEH§-
a5 ¥ X 27F (5'-AGAGTTTGATCCTGGCTCAG-
3') Fll 1492R (5’-GCTTACCTTGTTACGACTT-3" ) It
TRXEEYHEAREGRAR (PE, ) ;5% K
ARG T W R BE = A R A & (b B
M) 5 A 350 249 7 o0 B 4l

1.2 IMIRETERER SHELRE
1.2.1 #5A0y SEMHEKRERL. SHEFL
16 4 (2017 ) 77 35 2R H AGG . M4 M5 M7 . M9,
M10 M11 ISP7 Al ISP3 Ht 9 Ffi 4385 B 72 & | 1 9%
FEVEAN T WS Sk

glifl B RO 7R 5 . R 1SP2 AR IR 3L
FEWEREREHUY) 2.0 o, Z2 2R HUY) 2.0 g, W TR 2.0
g, i 20.0 ¢ FIIEEZK 1 000 mL,

KBRS IR I O R ISP2 WA R R
122 MR ZLEHROLR T E SHEFIE
85 (2018) W77, PRBRAR 2R 1 3R 5 32 1 ) 2%
WA R AR E N L 2.0 g T EHH
A YA A 20 mL TCH K HEE R, TR P 7
SYHEST I 107 107 B BER . TBU A R R VR A
0.2 mL, 43 AVRA T 9 Py B st g 2k b, B FEiRE
B R4 28 °C MR BB F 2~ 8 Ji; MR R g s v
ek B —p 7% SR = X R 2R 3L T 1SP2 K593 % b
PEAT oy B aliAl A5 B PR — 2l 5 B VR S T 0 R
TR B SRR S B VR B, B 2l Ak 4 i) T R e
F20% (V/V) T HIHE , -80 CUKARAT & H .,
1.2.3 16SRNA AR 5589 A% X F F o4 il
2R TH BE TR 2 4R TR FH Chelex-100 5 (J8 R3S 45
2010) B PCR § 3 159 5] 16S rRNA 3 A ¥
51| (Walsh et al., 1991) , F| H] B i b &8 1 i vk w0 25
VRN H I 457 /N By 18 i, U0 i il H i 4%
WIEBIL L EH LY EAHE ARG RA R T M
S E AT T 43T

W7 25 A 1] DNA Star #0401 P53 16S
rRNA JE A 7 51 38 i 2088 2 EzBioCloud ( https://
www.ezbiocloud.net/) ( Yoon et al., 2017 ) #E47AH
PRI R AL 26 LU X, AR A5 AH LM e i HLA AR 3R
1) LR R R | I LALAE A2 X4
1.3 IMIRRBE TEMEREESE
131 MR A LBEHREXARRDGHE S5
B (2016) M7 15 K5 AR R A T el R 1SP2
[ A 35 35 B R A7 1 Ak 3 3% | 70 O B30 AR K 0 e A
F 4 i 200 mL 2 B ISP2 MARKE IR, F 28 C |
180 r - min  FEIR K BESE R 7 d, KWW TS5 AR
LR CBRAE MR, FE ORI Ve 45 & T T 1 4%
IR IR A&
1.3.2 2R & LB A& A 40 % % F 3K o ok

D75 T B T 28 1 Ay A TR X6 21 AR AR 2R 4 i 2k

PRI = W) 00 A 3 A O, 1 S 2 L 1) 9 i B B
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(Lakowski & Hekimi,1998) , Fif 45 (4 % F SPSS Sta-
tistics 17.0 FEATGE 20 M7, I 1] Excel 2013 # A 4
T VPN R R I G 5 A i T

FH M9 2% vhCHs AR Ve, B0 3 R HIE W
LA 2 3 1Y e 24 (1 mL 5 mol « L' NaOH
F10.5 mL 5% NaClO A1 ) A Hufk | 58
DR, A 20 WL KRR R R 30 pL
£k 1 pellet . 150 wL M9 Buffer fil A 96 fLAR i 454
FLrp, B B BHPEXT IR BT 20 C A s A s
7% 48 h J5 I 159 L4 W2k i,

LAY 5 1% B9 DMSO ¥ W8 75 1 i 1%
W BER 500 wg - mL7 2GR K BE SR AT Y L4 AL B
= NA 50 pl 25 1Y NGM #% 37 %L ( Brenner,
1974) BT 20 C A EFRAE T HATH R, B4 2
AL, BEASEAR 20 2% 14 HILR 0| eI 8% 5% KB
WER 0 d, IS, BE R X 8 55 1Y 26 Btk AT ok 4k,
BIHIC SRR A AF SO T B A B B B e 2 B
BB P TR, B B4R R 2 ER5ET

2 HREH M

2.1 ANEMIRAEMEESHESESH

MO T 7% 6 S FR1E 22 16S rRNA X 51) 43
DI SN N NI AR P i b= 4 L o )
YETEATR 22 MR TR, 9 MR, SRR T 4 B
7 Bl 4 B 0 8 (Streptomyces) 3B 11 BR R AR
STERE, VA FE BN FR 2 TR, BBk IMDGX
6012, IMDGX 6028 , IMDGX 6118, IMDGX 6326
IMDGX 6119 43 5l 5 4 % & 3% % ¥k Amycolatopsis
lexingtonensis A. niigatensis . Curtobacterium albidum |
C. citreum .Demequina salsinemoris A4 B = AH B Ry
97.75% .98.15% .98.32% .98.44% .98.45% , 4
JEL B 165 rRNA ZE[H 7SI ARUE /N T 98.65% 1
BRRJE T 0 A2 5 W Ah a9 03 28 IO (Kim et al,
2014) , DL b Bk AR 2R 3k £k TR FTRE D T TE 1R )
P, IMDGX 6119 708 T HE R R 11 (2-2) ,
HAR VYRR TE BT A bR YR A T AL AR R L
(1-14),
2222 MR EARAM T REER EREHRW
2K

22 MR R ANATE 7 3 AR AR 2R 8RR i o3
AEBLANTE 1, M 1-14 LHERERN I BIARAT 10 BREPE
KIET 4 N8, EIGIUTCHTRF)E (Amycolatopsis) |

T2 NIRRT ESEHN 22 HKAIEFHER
Table 2 The 22 strains of culturable actinobacteria

isolated from rhizosphere soil

16S rRNA
741
HBRG AR TRl KR
Strain code  Origin ! ouree
sequence
identity
(%)
IMDGX 6012 Amycolatopsis lexingtonensis 97.75 1-14
IMDGX 6028  A. niigatensis 98.15 1-14
IMDGX 6118  Curtobacterium albidum 98.32 1-14
IMDGX 6326 C. citreum 98.44 1-14
IMDGX 6119  Demequina salsinemoris 98.45 2-2
IMDGX 6131 Isoptericola jiangsuensis 99.87 1-14
IMDGX 6173 Lysinimicrobium pelophilum 99.74 2-2
IMDGX 6428  Microbacterium aurantiacum 98.80 1-4
IMDGX 6137 M. saccharophilum 99.33 2-3
IMDGX 6101  Rhodococcus equi 99.49 1-3
IMDGX 6017  Sinomonas flava 99.10 1-14
IMDGX 6086  Streptomyces coelicoflavus 99.49 2-2
IMDGX 6215 S. corchorusit 99.09 7-17
IMDGX 6184  S. drozdowiczii 99.48 1-14
IMDGX 6014 S. fuscichromogenes 99.87 1-14
IMDGX 6030  S. longwoodensis 99.49 1-14
IMDGX 6220  S. nogalater 98.95 7-7
IMDGX 6093 S. roseolus 99.34 7-1
IMDGX 6037 S. sundarbansensis 98.93 1-4
IMDGX 6040  S. tunisiensis 99.34 2-2
IMDGX 6013 S. viridobrunneus 99.09 1-14
IMDGX 6182  S. xantholiticus 100.00 1-4

B /NFF T J& ( Curtobacterium) | Sinomona 5 5 # @
( Streptomyces) , 53 B WK e 2 H W& e 8 F
o HUOE M 2-2 HHERE > B A5 3 4 R TR SR
BT 3 &, FE Demequina | Lysinimicrobium F%E
1 & ( Streptomyces) . T 2—1 L3RR SR B 15
BT

7 R B R IR AT LI AR R I T A
RORULIE 2, BEFEE SRR M1 AT P3 15 SR 5
A TR A o i, HorP A ML 85 3R 5L 36 )
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Fig. 1  Actinobacteria isolated from different
mangrove rhizosphere soils
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Fig. 2 Mangrove rhizosphere soil actinobacteria

isolated from different media

BT 1 KR Lysinimicrobium .2 & Amycolatopsis .5 &
Streptomyces Fl 1 ¥k Sinomonas, M P3 1% 7 F 34y
BEIE 1Bk Amycolatopsis | 1 R Curtobacterium |1 £
Microbacterium |1 ¥ Demequina F1 4 £k Streptomyces ,
H W Amycolatopsis | Lysinimicrobium . Amycolatopsis .
Curtobacterium Microbacterium FI Demequina 3 4 Ffi
AL TR R o PRI TC T8 I o3 1 ST Y TR AR 50 B
ZREPEN T ML R P3 PIAN ;3% B A 43 B LR AR
RO J7 T BB R, iAW
W2 T J& ( Amycolatopsis ) 7£ M5 [ P3 M9 M11 £ %
B ERREA K, PT P3 M7 RS SR I RE ST B 15
T ( Curtobacterium)
2.3 AREMIR AL R LB =Y EES T

75 T B AT 2 e HL A 38 A% 75 5 T8 I L 2R i ) 0]

R R AL S AR 22 R 5 T SR FOWL SR AE R
KA T RO 2, B 5 N R KAFTE 60% ~
80% M [FIRPE | J2 77 iy 552 99 i) D6 JB A A4 2E ) ( Taku-
ma, 2016;Park et al., 2017) ., AL DL 1R B2 AT
S RO X3 85 4R A5 1 22 BRI TR 1 Kk
YA YA T 9 % 8 0 VE AT

DALk 1 4 RS A P L4 2R R A 45 T
WRR TR PRI X LR AR AR A (52 (3% 3) , BIFSR
ER N ARG Ay EAS B 22 MR A 8 B
A Gk 27 58 235 1k, Hotp IMDGX 6017, IMDGX
6086 . IMDGX 6014 . IMDGX 6093, IMDGX 6013 il
IMDGX 6182 iX 6 FRZIAHY 5 ik £k 18 151 B i 2% 4E ¢
U, T H DA R I m R I o8 A T
BIPR 5 B, SR BE B I A 7 A E 22 R 8T M) o
(IR 77, IMDGX 6028 1 IMDGX 6118 43 i
T2 58, AE I L JC R R T & ( Amycolatopsis )
FUE/INFF & ( Curtobacterium ) W VS 7E 57 ) Fh X 2k
M AR B o 3, YT IR K L4 kil
20% L) bR Ff

3 W5 &k

Bt ol b 5% 905 0% R T &, (A A e R
B A4 B A G S B A R A 3 M Y T e ke B
PRIXE | R 58 73 T & Y T 1 A 58 02 ~F o AR A9 Tl 2k
P K P ( Manivasagana et al.,2014) . ZL B AR 4R
RE SN WP GAER 2 =X 7/ DAY D - - G s i |
e HCIE 0 A LAY 20 A KR, W TUE )
T oy H: S LT 20 B B (0 AL o] 2 — SR T S A3 TR
BEN B R R R AE B P B U A B, A
DR AE 40 A 7 v Al 55 20 58 v IE R R AR B
P (Wilson & Brimble, 2009) . B I, % F ek i
ARG, L0 AR B YA W3 A 1
77X (Jiang et al., 2015) . H 2007 £ LIk, & ML
RIRIREE TP Ar B RIS E T 8 AN HJE 66 HTFl, &
LT R S o AR BRI AR S M B
(Jiang et al., 2018) ,

20 2R Dok O KB b & Wik 3, K
i DAL S Yy TR AR S B S Y A BEARE
FR KA (Subramani & Aalbersberg, 2013) , 4
TARAEE NG A, BT X R E A B U
ZREPEIEAT BF 98 0 TN T A A A 4 B
N ARASHE Z B A (Tiwari & Gupta, 2012) , Subramani &



3 A U5 . T i VG T DD LD AR AR SR TR P AR S IR B i T 325

® 3 MEMEER =YX F WL & B 5 a5 K 2200

Table 3 Effects of the extracts from rhizosphere actinobacteria on Caenorhabditis elegans survival lifetime

S Ay 5 =) 2 A S Ay 5 L = = A
(d) (d) (d) (d)
1% DMSO 16.9+0.91 19.42 IMDGX 6184 11.67+0.72 13.10
IMDGX 6012 16.55+0.94 19.39 IMDGX 6014 19.20+0.66 * 21.50
IMDGX 6028 20.65+0.96 = 23.53 IMDGX 6030 15.75+1.23 18.23
IMDGX 6118 21.39+1.31 #x* 24.04 IMDGX 6220 13.15+0.58 15.29
IMDGX 6326 17.85+0.48 19.14 IMDGX 6093 19.08+0.84 = 20.77
IMDGX 6131 12.80+0.73 15.23 IMDGX 6037 15.40+0.91 18.19
IMDGX 6173 16.65+1.36 19.39 IMDGX 6040 16.58+0.70 18.65
IMDGX 6017 20.10+1.29 = 22.71 IMDGX 6013 18.98+0.96 =* 20.90
IMDGX 6086 19.83+1.08 = 21.99 IMDGX 6182 18.65+0.47 = 19.58

T Bl =PI ELAR R (n=40) . = 52N IRAL IS, 22 5 W35 (P<0.05) ;5 #x

375 IV IR A, 2 54 35 (P<0.01)

Note; Value=x+s(n=40). * refers to significant differences compared with the blank control group( P<0.05) ; *3 refers to extremely sig-

nificant differences compared with the blank control group( P<0.01).

Aalbersberg (2013 ) [Rl#F 52 Hi 5 19 750 2 18 B J& 1
A TR T N R A2 4 R LA S ) R B SR N T
i A T2 TR AN B AR B R A AT R TR T,
FEA T W 7 TR T (Stach, 2010) . Ik, &
PEGIE 1Y 53 B Bt AR Ry DG A B 5
ANTR] - SR it RIS [] 35 35 2% A X0 ¥ e 74 2 £L )
MOREEAR R T HETF R i 4k B 2 AR T, L
1F3] 22 BRI, Horb 11 BRI A bR, B 55 8
J& , Horh 5 BRI BT R 2 R T M A R A B A
2 BRAVICAS R AT T A .2 MR/ 18 8 AT 1 B De-
mequina, PEHIE , PLTCE AT IR &4 20 21K
AR PR A | 3 2 R R 5 T 7R AN () 1) A B 2% A
TR, B BURE AE 1 UCCHE AR M DA T A 2
RILR Z A ALY v an G g I P9 55 (Peano
et al., 2014 ; Kumari et al., 2016) , AR5 & B
VRS 0 T 2 R PR 10 R R REL 4R W BR A% W 5 A R
A, JUHPIRRBT B A T T, 24 AR ™
VR 500 g - mL I AT LR R AR A AE K 20%
AR SE, #E—2 U TR A T T
A MRTEIZ 84T 10 & W STl iy 5 B0 AT 01 SOk
1 T TR U A 1 A 0 T T AR R A
G BUsEs Ko 3R R A 6 T AE % 5
DU A7 S 3, 300 3 T R ) AR 4 v T
& T AL W, M T T PR RE 22 5 0 M

{ELJE X T TR R BE A8 48 22 75 W Ba AT 48 R 2 i A AL
Yy JBCRIBL AT AN V6 2 | 5 R ATAE S 5 B AR
PE— LI R T AR B AT Bk, A 4% SRR 4 70
SE AR LE YIS VR A TR T T BT £k du ]

SEH .
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