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Abstract ; In order to find endophytic actinomycetes resources and research on new marine drugs, we studied the diversi-

ty and anti-aging activity of endophytic actinobacteria from ture mangrove plants of the west coast of Hainan. In this study,
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roots, stems, leaves, flowers and hypocotyl of 14 species of true mangrove plants from the west coast of Hainan were se-
lected as research objects. Twenty-four strains of actinobacteria were obtained, from 46 plant tissues of ture mangrove
plants, by using improved Gause’ s medium ( AGG), trehalose-asparagine medium (M4 ) , trehalose-proline medium
(M5), improved ISP5 medium (M7), arginine-asparagine medium (M9) , improved starch-hydrolyzed casein medium
(M10), tyrosine-asparagine medium (P7), oat medium (P3) , cottonseed sugar-histidine medium (M11) of nine kinds
of different media, through dilution coating method and the third line marking method. The diversity of marine actinobac-
teria was analyzed by molecular biological identification methods such as 16S rRNA gene sequence information. The anti-
aging activities of endophtic actinobacteria were analyzed by using Caenorhabdiiis elegans screening models. The results
were as follows: (1) A total of 24 strains of actinobacteria were isolated from 46 plant tissues of true mangrove plants
and distributed in eleven genera, seven families. Nine strains belonged to Sireptomyces. Moreover, IMDGX 6270, IM-
DGX 6137 and IMDGX 6173 were three suspected potential new strains. The number of strains isolated from each sample
varied greatly. Among them, the leaves had the largest number of strains and the richest diversity (18 strains). Next,
eight strains were obtained from the stem. The number of roots was four, which may be related to the large number of
stem and leaf tissue samples, and the number and diversity of strains isolated from M5 medium were the highest, while
the number and diversity of strains isolated from M11 medium were the lowest. The results showed that the isolation me-
dium with different nutrients had a great influence on the growth of microorganisms. (2) In addition, four strains of acti-
nobacteria were screened by Caenorhabditis elegans model and showed anti-aging activity, and the survival time was in-
creased by 17.16%, 28.11%, 29.05% and 27.10%, respectively, compared with the blank group. This indicates that

there may be abundant actinobacteria resources in the mangrove plants in the west coast of Hainan, which can provide a

40 %

new source for the research and development of anti-aging drugs.
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CLR MR R v T A R T A AR A B VR
(WRIRPAEE ,2006) , FLLLH & —Fh R AR Y, Hig
FEW LT AR, AN BB A Bl b 285 v 1 R 5 A=
A7 (Lin,1995) A N 47 5k 19 A48 K IR B, 240 W A
YIR P REAFTE B Rk b2 i 2 5 H A B B
fH ( Bandaranayake , 1982 ; X171 I X1 % | 2008 ) , ixX £t
FEIR I A7) Jot AT 82 PR A ) 2 20N A B A i
Az Bl R A W (SRR R BT
2006) . LI B A R AR IR 2Rk
iR PP LS (Azman et al.,2018) , BLE M
ZIA gy B A B 2 RE R R 2R B bR
(Suksaard et al.,2015) , 25 KBFSF (2017 ) AR
ORI A A PR B X R AR 12 003 21 A 9 B i o
SYEATE] 192 R N A TR, 3 R T B A AL AR
T 98.6% BB HRILA 22, Bt 16 P O 1k 45 AR
NS BREABURIGEME, ZFERSE (2016) I FE R %8
W 14 Fh LT RE S A B T 146 B, Hp 40
MREA PRI, Jiang et al. (2018) WIbL-C T O
B A G F SR X R A B 20 MR A o P 43
2101 BRI, Fm T 28 N E ., v LR A
TR AE KA N ERERERN S
() Z R, IF HAG B i P RO 2P A0 A i 1

T PG 9 LT AL RIS AR, 0 A AR D5 i
TS AN T A P T A N T O R T e
BB I e B B S VS RN P A BLAR A TS 6 AN L0
ARG X, 2 AC RS B A R A, R
VO I0A 9.423%10° m* AYLT AR, 24 5 g R 5
LI ARTET R 20% (AR A, 2017 ) o BRB BT
T P B 2L A8 PR N A TR BIE T 22 B P AR R T I X0
(TNZRZEUs TE TR S5 ) | X0F P4 ¥ ot 21 A% PR 1 O 90 65
DXL BE PG LR ORI 2H A T T ERAT
K(TEAEIAE,2017) o PRI, X DY I 1+ £L B bR P 2R
TR T BRI 2 M AL ¥ T 2R b 1N A TR T 5 B A
Se35 A F T R PO R LR IR

75 M B2 T 26 B ( Caenorhabditis elegans ) 42 7E Ji
2 DRI I O 08 T T 1 ks ) 5 2K 2B 4 ( Brenmer
et al., 1974; 5% Wi 45, 2015; ¥ <F 55 A K =,
2018) . FRF BT L1 AR P A i b o B AR B N
A TR TR T P T 5T A T A A TR R IR
PR I8 20 Bt 15 1 %5 ( Kubota et al., 2004 ; Wang
et al.,2010; Azman et al.,2018) , 5 F 5 A= 91 IR 9%
A P 1B e 22 15 1 B A0F 58 AR G 380 (VR 5%
2016) , ASSEEGH) FH 75 0N Ko AT 2k R Y F 53 ¥ g
VYT DX I L 2T A PN A T2 X 2 1L T i 1Y 52
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Wi, LA X 5k 14 b B 20 0 4l 4 o 0 58 6 42, 3 o
Al B TR R S B bR, A R RIS 16S tRNA K&
PR3 371 43 B 9 68 3 L 2T A 9 A R TR 1 2, 3=
BRI LT AR R TR S IR
VAR 24 R R A T A D B U ) I R R B

1 #HEF®

1.1 #RIFAL S

111 L E A=k &  SW-CJ-2F i T/E A, HVE-5
B K, OLYMPUS SZX 16 1A#1%55, B11-BS- 1
FL AP I B R A

1.1.2 A#A=aR A KR4 (OP50) FIEFA: 1 75
AN BEATZE B (N2 ) S8 f 7 PO R 2 B v 1 2
5% VKA TR BN T T M B 2% B2 T 25 70 A FR A #
chelex-100 5 .2xEasy Taq Supermix ) F 3¢ [# Bio-
Rad A F];PCR 519 (27F, 1492R) Mg FIb it X4
AR B2 A AR ( DMSO ) 45 H A i
RN R A2l W F VA BBk e A B A ]

1.2 3%

1.2.1 #ARREKE 14 FPELIWHEY 46 Ol
W LT 2017 4F 7 H R T 5 P9I 52 XM 41
WA, BARMS B I 1, HI-H7 ELLLA ALY By 2
8 $9109°59'37" E 19°55'07" N, H8-H14 it i 3§
fI 8 109°31'50” E,19°51'26” N, Btk &k
TCK i e 3 W 37 BV ke A 25 B R HEAS B TR
FEVKE T, 24 h N SE IR AR AT B

122 HHOI > BALERKR SHEERIRE
(2018) FOFE S AL B 775 5% W SR BN 7 IR 0
8 min , X 1A 40 45 A~ AL SURE S AT R T 7,
PR 7K R AR AT 575 % BT RS TR R L 5 min, TG
[ QUL R WILE 1 N o E S TR = B =R iR 7
MR 2y 2 g) 58500, W 2 mL i /K 5 4 5
FEOTIRAT R FE AR A i DO, B T mL JER
FATCHE K F B E) 10* T 4 CKAE 1, B 1074
ZUEW 0.2 mL, 73 B A T AGG M4 M5 M7,
M9 M10 .P7 .P3 M11 9 Fi/rB R 3R 3L (£ 2)
T 28 CHEEEFRAEFE 2~8 @t gie K/,
TEA SR bR ULEE | BRIE R 6] 19 1 75 78 1SP2 4lifb 15
IR F AT S XK alifh, B B8 F] R —aliig
VTS 0 TR B R 75 TR A RRAE . 4lifb i1y
AR A 20% (V/V) HMAE R T -80 C.,

1 HERRERER

Table 1  Information of collected samples
o H ) =}
PR o i
Code of .
Plant name Plant tissue
sample
HI A AER ENUIN Y
Aegiceras corniculatum Stem, leaf, hypocotyl
H2 LI (A NUINE N

H3  Hi%= E NN L
Lumnitzera racemosa Stem, leaf, hypocotyl
H4  HiTIE 6,25 i in
Avicennia marina Blossom, stem, leaf, hypocotyl
H5 A fEH 25 R AR
Aegiceras corniculatum Stem, leaf, hypocotyl, root
Ho A ENUIN Y
Avicennia marina Stem, leaf, hypocotyl
H7 4G ENUIN Y
Rhizophora stylosa Stem, leaf, hypocotyl, root
H8 A NS
Avicennia marina Stem, leaf
HO AR ENUINIIN G
Xylocarpus granatum Stem, leaf, hypocotyl, root
HIO HFEAR =Nl
Scyphiphora hydrophyllacea Stem, hypocotyl,
HI1l  HAAERS ENUIN i
Aegiceras corniculatum Stem, leaf, hypocotyl
HI2 2o ENUNIRENG
Rhizophora apiculata Stem, leaf, hypocotyl, root
HI3 AR % 0 g
Bruguiera gymnorrhiza Stem, leaf, hypocotyl
H14  XiBk N
Acrostichum aureum Stem, leaf

Rhizophora stylosa

Blossom, stem, leaf,
hypocotyl, root

1.2.3 HA#k89 16S \RNA AR 5 69 A AL F 54
Mo REKRBFSNI KR DNA £ 5UR PCR
FEEY 12 IR Walsh et al. (1991) 74T, BF
A ERILE 1SP2 Bi 37 3k | = X Rk 4lifb , i 40 14
TEILARRAE AT 0025 HE TR, A R 25 1 181 Ak )
Chelex-100 #f fig 5 42 HUE Pk DNA | 16S rRNA JE [
PHEFF S Hr . PCR P24 FH 19 Bet JIG B0 6 e el
PRAGIN , R Bio-RAD HE e A5 ASOUL SR L 3k 2577
K06 A A% I ZE 46 1 il 28 75 AR W B 25 4 R AT BRA
TN A G AT o I 25 SR 48 DNA Star 3144
P F] B % EzBioCloud ( https : //www. ezbio-
cloud.net/) ( Kim et al., 2009 ) i#f 17 7F 28 kb X} ; X
16S rRNA 5 K] 7 51 47 AH AL L XoF 48 28, Db ik
HSOR AL P A v L 25538 R 1 e 780 T AR 19 16
rRNA JEH P HIE RS T4
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Information of isolation media

Table 2

Wi WiRER Y

Medium  Medium components

AGG  TEH) 10 g, Hi%IHE 1 g, HIH 5 mL
Starch soluble 10 g, glucose anhydrous 1 g, glycerol 5 mL
M4 L-RAWRL 1 o, WHEES ¢
L-Asparagine 1 g, trehalose 5 g
M5 HEBENES o AR 1 ¢
Trehalose 5 g, proline 1 g
M7 FERENS 5 g, L-RABERE 1 g, H il 10 mL
Yeast extract 5 g, L-Asparagine 1 g, glycerol 10 mL
M9 AEEMR 1 g, L-RAW 1 g, Hili 6 mL
Arginine 1 g, L-Asparagine 1 g, glycerol 6 mL
MI10 A 10 o, FR/KHIE K 0.5 ¢
Glucose 10 g, casein hydrolysate 0.5 g
P7 L-BE 2 0.5 g, L-RAMWERE 1 g, Hl 15 mL
L-Tyrosine 0.5 g, L-Asparagine 1 g, glycerol 15 mL
P3 MBI 20 ¢
Oatemeal agar 20 g
M1l ARFHES o L-HERR 1 ¢
Raffinose pentahydrate 5 g, L-Histidine 1 g
ISP2 PEEEHY 2 g RN 2 o, WA 2 ¢

Yeast extract 2 g, malt extract 2 g, glucose 2 g

124 AHRHBZHORRANE SHEEESF
(2016) F 75 K 24 BRITECA: 300 40 26 v 12
F 200 mL W ARREFREL , F1E R 5 1 55 4 R
7 d, EEERASE RO OB 3 K, LR 2
Bk 2 9 4 T S5 AR PRLER B, B HLER 9 FHO. 1%
DMSO B %= 10 mg - mL' & H .
1.2.5 2 x X EFRMNE 5% Brenner(1974) [1)
Tidk o FH MO 2% vhigcke 35 7% 5 7 01 3 %) ok 2 ) A4
75 T BT 2R A b gk 3 Wk, LA 1 3 Y L i A 2 A
W (1 mL 5 mol + L% NaOH F1 0.5 mL 5% ¥
NaClO JR%)) . BHEOJF, BT 20 C AfbiisF
PSR 48 h J5 1S 14 WLk BRI 14
WAL Bk = O A A R IAE S ) 70 ul OP50
Escherichia coli 1) NGM 5374 FEf7 9%, B4 2
M, B 20 2%, LB IG 3R REGE R 0 do LS, B
TN B 35 e (0 £ LR AT 1T 8, WA IFC sk R st
T (FE A5 SR (A], e B s A0 B ) %
A NI BT 5 S I b 5 4% % i 3 1 T 1 AE
Hu OPAE A P I Ak T B AR AR Hh B8 3 Al g % 5
L), HEL R eI T, LRFAT 3 K,
1.3 Zitoth

A B % ] SPSS 22.0 #4788 114347, 75 A

SIS B i Kalpan-Meir £7 36 i1 2853 M7 #2 7 43
B, L Ab 2 21 Fn ) R 2] 22 T] 1) HE 354 Kaplan-
Meier Log-rank W7 LU FE /¥ 504, {4 Graphpad
Prism 7.00 £ P 13, 8 i DNA Star B{F 3477
G| R

2 R E M

2.1 HAMEYNERER SHEES N

Ve 73 MR #E4T 16S tRNA KK 5 51 Le Xt
GERFW] 24 BRI, 2 T 1A% 4 ~H 7
AR A E R HE SR 3 R, Hb A
O ¥R IE M £ 85 16 & ( Streptomyces) , 15 BT 43 B i 46
MREE 37.50% , ARG 16S tRNA FEH ¥
SRR /N T 98.65% 1) T A & T 18 7 0 F i
IH2E ] ( Kim, 2014) . B 8k IMDGX 6270 Brevi-
bacterium sp. IMDGX 6137 Microbacterium sp.Fl IM-
DGX 6173 Lysinimicrobium sp.53 55 4 R A& 3% # K
Brevibacterium permense . Microbacterium saccharophi-
lum | Lysinimicrobium pelophilum B f 125 A1 L) BE Ry
97.72% .98.15% .98.32% , "] BE N TEAE I B I Fh
2224 BNEREZHREEYHER FAREYWAER
EFRERNS

14 AR D) RE i, 9 b AS [] 43 B8 15 3% 35 I 5 F
(AR 25 T8 RS ) AN [RIAR 9 241 231 43 A 1 50 an
1-1& 3 R, M 1Al UL R 6] RE 9 R 5 b
BB MR SCR 224k o H4>H9>H2>H3>H5 = H7 >
HI12>H13>H1=H6=H11>H8=H14>H10; J& ) 4
K N H4>H9>HS =H2>H7>H3=HI12=HI13>
Hl1=H6=HI11>H8=H14>H10, M8 2 lim, 4.
25 M B IR 5 RO [ AR ) 2H 23 B A B A
BB /NI Ry > 25 > iR Bl > 46 > 48, o7
3018 MR, KB F 10 ME , HiE ik Z H
MR EE, AR 3 AT, AR S
RN T RR B 3 M5>P7=M7>P3=M4 =
M10>M9>AGG>M11; H R Z A H R M5=M7>
P7>P3=M4=MI10>M9>AGG>M11, Hh M5 &
FEZFGIMEKREERZ, HZHERR
FH5 .
23EAMEYNERNEAR LB~ EERER
5 4

2 A [(16.9+7.06) d] M, IMDGX
6157 IMDGX 6182 IMDGX 6248 IMDGX 6360 4 4~
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Table 3 Compositions of culturable

24 endophytic actinobacteria

Bk

Strain code  Origin

AHIEFH FHALPE
Identity (%)

IMDGX 6270  Brevibacterium permense 97.75
IMDGX 6137  Microbacterium saccharophilum 98.15
IMDGX 6173 Lysinimicrobium pelophilum 98.32
IMDGX 6239  Nocardiopsis prasina 98.70
IMDGX 6220  Streptomyces nogalater 98.85
IMDGX 6012 Amycolatopsis lexingtonensis 99.87
IMDGX 6048  Brachybacterium paraconglomeratum 99.74
IMDGX 6046  Brevibacterium iodinum 98.80
IMDGX 6118  Curtobacterium albidum 99.33
IMDGX 6326 C. citreum 99.49
IMDGX 6119  Demequina salsinemoris 99.10
IMDGX 6131  Isoptericola jiangsuensis 99.49
IMDGX 6316  Microbacterium proteolyticum 99.48
IMDGX 6469  Micrococcus yunnanensts 99.87
IMDGX 6458 Nocardiopsis synnemataformans 99.49
IMDGX 6150  Streptomyces carpaticus 98.95
IMDGX 6157 8. decoyicus 99.34
IMDGX 6183 S. glebosus 98.93
IMDGX 6359  S. hiroshimensis 99.34
IMDGX 6039 S. musionensis 99.09
IMDGX 6195 S. novaecaesareae 100.00
IMDGX 6248  S. olwaceus 99.09
IMDGX 6360 S. tritolerans 99.48
IMDGX 6182  S. xantholiticus 99.87

DR PR e B 3 e K 2k 4 (P<0.05)

I b 2 2% R B0 O 2 A7 e A iR K A

(%£4),
FEK: 17.16% 28.11% 29.05% F1 27.10%

3 W54 ®

ABIFTER T O b o 18 1 5% 5 % T e VU A R 14

IMDGX
6157 .IMDGX 6182 IMDGX 6248 Hl IMDGX 6360 4
i )
(19.80+1.26) ,22.32 d, (21.65+0.47) ,22.58 d,
(21.81+0.36) ,22.63 d, (21.48+0.74) ,22.01 d
4 A~ TR BR 21 2 HLF 2 75 i B0 ALY

MBS E

hinE RIS
Number of species and genus

MRERSE
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Fig. 1 Endophytic actinobacteria isolated

from different true mangrove plant tissues
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Table 4 Caenorhabditis elegans survival lifetime of the extracts from endophytic actinobacteria
H) 2 B A Ty AT
(d) (d) (d) (d)
%5 4 Blank control group 16.90+0.91 20.41 IMDGX 6270 15.57+£0.42 16.60
IMDGX 6012 16.55+0.53 20.59 IMDGX 6137 16.13+1.23 18.21
IMDGX 6048 16.75+0.79 18.30 IMDGX 6046 16.33+0.88 19.25
IMDGX 6326 18.67+0.75 20.14 IMDGX 6118 18.05+0.61 20.07
IMDGX 6131 14.06+0.91 15.88 IMDGX 6173 16.33+0.91 18.35
IMDGX 6458 16.25+0.82 18.99 IMDGX 6316 18.01+1.24 21.98
IMDGX 6359 12.88+1.09 = 15.06 IMDGX 6469 13.32+1.32 = 16.13
IMDGX 6039 18.55+0.64 21.81 IMDGX 6150 14.21+1.01 16.02
IMDGX 6195 16.47+0.59 19.63 IMDGX 6157 13.47+0.81 15.56
IMDGX 6220 17.16+1.03 19.23 IMDGX 6183 13.65+1.34 15.73
IMDGX 6157 19.80+1.26 * 22.32 IMDGX 6248 21.81+0.36 * 22.63
IMDGX 6182 21.65+0.47 = 22.58 IMDGX 6360 21.48+0.74 = 22.01
IMDGX 6239 15.53+0.63 17..93

S =P IE bR MEXE  n=40, = 5K, R B3 (P<0.05) ; == 525 4 i, 25 3 (P<0.01) ,

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

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

1A E, HhEsEENERRE, o b, X5
Challis & Hopwooel (2003 ) B 5T 45 A0 R . A B
FUARFFE] 3 BREEMIE BT ) Fh IMDGX 6270 Brevi-
bacterium sp. \IMDGX 6137 Microbacterium sp. ,IM-
DGX 6173 Lysinimicrobium sp. ( # {2l ¥ ¥ /N F
98.65%) ,F- 1 T HE R Y R LA I B IR . BE ST 4N
RN, AR TR o3 B A TR PR K 22 0l R
Horp M p i3 2 E AU Z H 2R £ &, N
18 R PR, N 8 R RS D, 4 Bk, X5
Mesta et al. (2017) Fll Yang et al. (2018) B 5% A& #i
TR SO AR 8 1] 32 W 0 2 1) 285 R AT AN [] 3
RE S 22 HEREA B R Z A K, AWUFIE
7R, M5 B3R 50 B A B 1 T Ak B A 2 Ry
2 M1 K5 37 5655 8545 3 1 bk B0 A 24 1 i
b BRI [F)E 37 o3 B 93 8 B 97 B 0 A=
PR R R R

T T A ST RS VY I R 14 PP ELLTR Y AR O TR
X2 HUAE 2 3 3 (1 0% 1, 24 Bk PN 2B R TR 4 75 T
BaAF o B AU 0 18 5 4R 15 4 bk B I8 28 5 2 T
P, 23590 D9 DAL T8 M - rp B 2 AY T PR IMDGX

6248 Fl IMDGX 6360 Lk K& M 2= it rpr 435 1) (1) B
Bk IMDGX 6157 #1 IMDGX 6182, H: i #k IMDGX
6248 1L 5% 3 2 % M Ao . A ST IE B, IMDGX
6248 i = A R B R C WAL YR D &
% (elloramycin ) H A HTHE 2 [ PH % 40 5 15 PE A e
B 3% P ( Blanco et al., 2001 ), Chung et al.
(2005) FOBF 58 25 S R, TR AR IMDGX 6157 & X
A 5 AT AR 75 1Y) 22 A% B A SR A BUAE FH I
Rz — BB IR K S R AR B s, HLX 18 &
TEARFZM X 3 B R V0 I 2 20 MR 3 9 A=
TR TR T REJE R BT YR RN A I A )
TP R AR 77 1 W s A SR R (HHE e 2% 5 22 3% 1A
FRYI BT AL AN AL EE 45 0 R Bl o, 5 i — IR A

SE .

AZMAN AS, OTHMAN I, FANG CM,et al.,2017. Antibacte-
rial, anticancer and neuroprotective activities of rare acti-

nobacteria from mangrove forest soils [ J]. Ind J Microbiol,
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