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Abstract; In order to search for new anti-aging drugs, actinobacteria were isolated from seven associated mangrove

plants and nine different isolation media. The strain diversities were analyzed by using PCR amplification and comparison
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of 16S rRNA gene sequences. The anti-aging activities of the actinobacteria were analyzed by using Caenorhabditis ele-

gans screening models. The results were as follows: (1) A total of 26 marine actinobacteria were isolated from 21 sam-

ples of seven associated mangrove plants, belonging to nine families and fifteen genera consist of Nocardiopsis, Brachy-

bacterium, Curtobacterium, Demequina, Gordonia, Nocardioides, Lysinimicrobium, Microbacterium, Pseudonocardia,

Micrococcus, Promicromonospora, Amycolatopsis, Yimella, Kitasatospora and Streptomyces, and the dominant genus was

Streptomyces. (2) Two kinds of actinobacteria were found to have anti-aging effect by Caenorhabditis elegans screening

models. All the above results indicate that there are abundant medical actinobacteria resources in the west coast of Hain-

an, and the study provides research fundamental data for anti-aging research of marine actinobacteria.

Key words; associated mangrove plants, species diversity, endophytic actinobacteria, anti-aging activity
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Table 1  Information of collected samples
N ) L i
PR 11 Hem a1, I
Sample . Longitude
Plant name Plant tissue .
code and latitude
HI Sk 2K 109°33"50'E |
Sesuvium Leaf and stem 19°51"27'N
portulacastrum
H2 S 20 109°33"50'E.,
Ipomoea pes-caprae Blossom, stem 19°51"27'N
and leaf
H3  fa 1.2 0t 109°59"37'E |
Derris trifoliata Blossom, stem 15°55"07'N
and leaf
H4  SE® 6.2 0 IR 109°33750E
Datura stramonium Blossom, stem, 19°51"27'N
leaf and hypocotyl
H5 R E NNt 109°59"37'E
Clerodendrum inerme Stem, leaf 19°55"07'N
and hypocotyl
Ho  JRfRd ie-N iy 109°33"50'E
Euphorbia cyathophora Blossom, stem 19°51"27'N
and leaf
H7 AR E- U 109°33"50'E
Dalbergia candenatensis Stem, leaf 19°51"27'N

and hypocotyl

ZR 5T, 43 e S B IO E A AL 25 IR
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JCH K Bk 3 WU B 75% BT RS IR TR 5
min, TTRK YL 3 IR, 7B 3E R 52 % 2 U5
(2017) , 43l HU/D R 10 5 5 Y MR 2
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(FAAGESE,2010) $E UL 41 DNA ; 2 | Walsh et
al.(1991) ()7 53517 PCR BREEY 14, 84519 R
W 31 ¥ 27F (5'-AGAGTTTGATCCTGGCTCAG-
3') Fl 1492R ( 5'-GGTTACCTTGTTACGACTT-3") ,
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Z 100 mg - L' (PHYEXTIR) ,DMSO O mg - L' (a5 H
X HE) YR AR F & OP50 B9 NGM F# I, B He Al
P2 20 240 T L4 IR RS AP Al, B
T 20 C THIRAEFE, R IC h HF ALK 0
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TG P TR L 4 R o i 1] - RO A 7 4
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mm 5 micron, Jit SIAH A HBE-IK (& 0. 1% H R ) , i
R 1 mL - min™, 43HTES[E] R 50 min, A B R,
JEE R H S 55 B - VR (EST R ) R W R
(IS)h 4 500 V,Z54LIREE K 180 °C ., 4k i3k &1
E R T T 1 25 7] SciFinder 3 4 25 4 Wr
=28
1.3 Fit o

B B0H % ] SPSS Statistics 17.0 #4748 143
Mt , 2R ] Excel 2013 Fl Graphpad prim 5 224,
AT DNA Star #4217 75 51 2 3Ll MEGAS.0 %k
A R G0 & B W S R4 1T, DataAnalysis #F47
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2 HERE5AH

2.1 AWMEEEDNEREASHEST T

HR A8 18 % T8 SRR AR AT 00 20 HE B e 4% 62
PRIEHEAT 16S rRNA FEP 4™ 38 F1 % 51 Lo Xt 70 B, 45
R 62 BREANE 26 BRI, 04 T 6 1~ H
9 AMBE15 ANE . 26 FRINADRZRETE 15 MBI Z
FEME A in & 1 Bz, 5% 5 B & ( Streptomyces ) 43
B S B, o5 BT 0 S AR T B B R 19.23%
W R AIE 5 4 15 3 1) s A7 T30 28 R A 9 0L R T s
( Nocardiopsis ) JEARFT 18 J& ( Brachybacterium ) 5 /)N
FF W J& ( Curtobacterium ) , Demequina , X, % K W J&
( Gordonia) 255 K W J& ( Nocardioides ) | Lysinimi-
crobium M H )& ( Microbacterium ) BEFEKHE B
( Pseudonocardia ) SR & ( Micrococcus ) | J5/NELffL
& ( Promicromonospora ) | S Wod i) (Amycola-
topsis) Yimella UL R ( Kitasatospora ) , 5 53 B i
2L LS EUY 80.76%

26 BRAT 3 I8 N AR I T I ) R A R L 2.

K2 26 KABEFNEREHNYFAM

Table 2 Species of culturable 26 endophytic actinobacteria

16S rRNA
LN 75
BREE N
Strain code  Origin !
sequence
identity
(%)
IMDGX 6028  Amycolatopsis niigatensis 97.76
IMDGX 6049  Brachybacterium sacelli 97.23
IMDGX 6169  Streptomyces antibioticus 99.61
IMDGX 6193 S. marokkonensis 98.70
IMDGX 6225  Gordonia hongkongensis 99.74
IMDGX 6247  Streptomyces albaduncus 99.61
IMDGX 6364  Pseudonocardia carboxydivorans 100
IMDGX 6578  Nocardioides simplex 99.35
IMDGX 6046  Brevibacterium iodinum 98.80
IMDGX 6048  Brachybacterium paraconglomeratum 99.74
IMDGX 6118  Curtobacterium albidum 99.33
IMDGX 6119 Demequina salsinemoris 99.10
IMDGX 6131  Isoptericola jiangsuensis 99.49
IMDGX 6137 Microbacterium saccharophilum 98.15
IMDGX 6150  Sireptomyces carpaticus 98.95
IMDGX 6173 Lysinimicrobium pelophilum 98.32
IMDGX 6195  Sireptomyces novaecaesareae 100
IMDGX 6239 Nocardiopsis prasina 98.44
IMDGX 6270  Brevibacterium permense 97.75
IMDGX 6313 Microbacterium arborescens 99.09
IMDGX 6316 M. proteolyticum 99.48
IMDGX 6326  Curtobacterium citreum 99.49
IMDGX 6329  Streptomyces drozdowiczii 99.35
IMDGX 6458  Nocardiopsis synnemataformans 99.49
IMDGX 6469  Micrococcus yunnanensts 99.87
IMDGX 6469-1  Yimella lutea 98.39

MR 8 75 4 TR TR bk 5 R T PR L X, 16S TRNA 2 [
JE AR /N T 98.5% 1 TR A A2 38 F A ] BE P R
80% (#REHAE4E 2007) , 16S rRNA Ft K] ¥ 1) #H
PE LG X 43 Br 45 2R R T PR IMDGX 6028 | IMDGX
6049 . IMDGX 6137, IMDGX 6173, IMDGX 6270,
IMDGX 6239 F11 IMDGX 6469-1 5 5 % k& % i th
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Fig. 1 Diversities of 26 strains of endophytic

actinobacteria in the fifteen genera

Amycolatopsis niigatensis . Brachybacterium sacelli . Mi-
crobacterium saccharophilum | Lysinimicrobium pelophi-
lum | Brevibacterium permense . Nocardiopsis prasina #l
Yimella lutea W) 5 AHABLIE 53 31 A 97.76% ,97.23% |
98.15% .98.32% 97.75% .98.44%#198.39% , Rl ixX 7 #k
ARA AT RE T AR TR BT I R

22260 RN EMEEEEMAR EYMERIER
EHHS |
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VEHi IRk M1 5595 5 (T - AL R 1 SR 3 )
OF BB AR B M Z A d b, Ty 4 BRI
wW,RET 4 ME,

AN R AE P 2 23 0 5 45 21 10 T 2 R T A S i
TZAEPEZE R DL 3, 25 o 70 B 45 31 B i 2 el
WARECR FI 2 HEE R 2, 0 18 MR, e T
12 A& YO 10 B A 21 16 MO TH , K E
T 10 AN 5 WAk b 2 B A 3 B0 T AR BRI 2 R
B,

MEL 4RI, HS RSB AR 4 7 B A5 21 13 BRiL
L, RET 8 AR H3 ik B AT E] 10 MRk

B, SRE T 5 AN HT SR B AR 8 MRk

W, /BT 81 &,
14 r

c = Ff Species
& 12 F D /& Genus
RTINS
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t . 8 B

2

S é6r

=

W 4T
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"
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Fig. 2 Endophytic actinobacteria isolated

from different media
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Fig. 3 Endophytic actinobacteria isolated from

different plant tissues
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LA HA W G A o TS M 2 0\ = B
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Fig. 4 Endophytic actinobacteria isolated from

different associated mangrove plant samples

R3I 6HNEREERERBHERYESR
MRZEENEREHFSG
Table 3 Average lifetime of the extracts from 26 endophytic

actinobacteria associated with anti-aging activities

NS AN
b P
. Average lifetime
Strain code
(d)
IMDGX 6364T 11.67+2.08 s
IMDGX 6239T 5.66+1.53

IMDGX 6193T 13.00£1.73 ==

IMDGX 6088T 4.33+1.53
IMDGX 6159E 6.33+3.51
IMDGX 6139E 6.00+3.61
IMDGX 6028E 4.37+2.08

e s A5 IR LE, 25 B3 (P<0.01) 5E KRR
BRI G TR T A H; T 3878 Jk T 1 A% ) 7R I A ) P I
AL,

Note: #* refers to extremely significant differences compared with
the blank control group (P<0.01); E indicates extract from ethyl
acetate; T indicates extract from methyl alcohol.

R4 W 5 Ik FH 3% P45 B AT, IMDGX. 6193T
AR Y 7E 3.3 min AFFE— B 1 1§ IMDGX
6364T 7 3.0 min A B i (U5 | 4347 P 196 2 T Ak 119
e o3 B ATy B W 43 00 O MS m/z
305.2110 F1 MS m/z 190.1078 , #R#}& SciFinder ¥5&
WIAL HEWT A =97 ) A4 Elsinopirin A ( Frank et
al., 2018) FlI N-Methylcalystegine B, ( Naoki et al.,
1997) , HiH Elsinopirin A Ffb22258INE 5 Fis

Kl 5 Elsinopirin A b5 #4544 K
Fig. 5 Structure of Elsinopirin A

3 W5 Ew

T LLAR AR 2 20 AT T HER )R T AR
G AU RS, 20 BRAR L Bl H 3R
5, o BE AT v R AR A SR R IR AR B, BT 2R YK
LRWRAE W M B s i ik, i
AEOR, ZL TR TR B LU A AR 7 W 8 T 5 38 W
W (RFBEHE,2017; FIESF,2017) , FHSE
(2016) T ASHEVLLL A MRAR B T o0 5 15 2 A T4 AR
B TE AT 3 Rk B A B R 2 TR M, R R
22.64% FR AT ER SRR, WIRR G
VGV e 2R PR P A AL PN A T2 T R R YRR AE
ARWTFERRIER 7 FhAEA ALY, R 9 R By i SR
BE XS RE i A A ERAL A N AR R T AT e, Aoy
BRI N AR T 26 #R L SRIE T 6 1~ H 9 MEE 15
A& o AEAS [R)FR AL, P A= il 4 v Y % A T
AR ZER D ERBAE S RRZ, Tk,
il b de /b o T VU T R VTR AR W) 2 R AL, AS B
FEMPEAE LA vh 23 5 % I 8 MR B B 1 A1, ik Kk B
KIRAT B & ( Brachybacterium) %5 /NFF B J& ( Curto-
bacterium) . X5 K W & ( Gordonia) .t B A H &
( Kitasatospora ) &M A T, A T8 du Ak K 42
PR RR,

PLER BORRERIIN 7E 26 PR A iR R 2 5 BA
PO, S5 R BN, 2 BN AR T R Pseudono-
cardia carboxydivorans F1 Streptomyces marokkonensis H:
A TG 2 s s A A B TR OE R
PG P4 2 e i o AR 4R BB % AR L, R
XTI B 700 3% A S5 A 2R {1 N-Methylcalystegine
B3 Fi Elsinopirin A Wik Y ., EIRE , Pseudono-
cardia carboxydivorans W] M 1 38 FIAE P 4 i 43 5
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1% #| ( Navarromartinez et al., 2017 ), Park et al.
(2008) & BB X Aili B 25 A AT A 28 R 7 A ) A
Fil, Tanvir et al. (2016) i 53 HPLC-MS i H: 3=
BEE A W e AL S W A WS IE
i 75 T R T 2 TR R A5 1 3% B ) 14 e W 2
Gk, B —E NP BT,
AR Y R 1% Re % Bl S I = B
I (RFILTE,2017) o A S5 i 255 45 BF 5T A
BAJIT FH 9 2 2 B 77 B 8 3R o3, 1 9 A ) 38 5%
B o 1 B IR RIS B 0 A T 9 DR 15 AN R Y
26 BRTBCZR TR, T AR i A7 T2k 11 503 0 7o 28 A0 X 4
e, UGV B VY M R LD AR PR AR R BRI
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