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Table 1  The strains isolated from the medicinal plants
Plant Number Plant Number Plant Number Plant Number
number | of number | of number | of number | of
isolates isolates isolates isolates
P1 34 P11 6 P20 10 P29 64
P2 40 P12 18 P21 15 P30 2
P3 46 P13 10 P22 4 P31 8
P4 43 P14 1 P23 3 P32 44
P5 17 P15 8 P24 77 P33 45
P6 44 P16 15 P25 12 P34 31
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Micromonospora spp. (24 strains)

3C—99‘ Pseudonocardia spp. (4 strains)

L——— Actinophytocola sp. 110A-01801

Saccharothrix sp. 111A-00467
38 59 Rhodococcus spp. (3 strains)
99, Mycobacterium spp. (4 strains)

99 Nakamurella spp. (2 strains)
Ornithinimicrobium sp. 110A-01403
Nocardioides sp. [10A-01402
Luteococcus sp.

99, Friedmanniella spp. (5 strains)

0.02

85 l 4 Streptomyces spp. (16 strains)

Parastreptomyces sp. 111 A-00448
99 Streptosporangium spp. (2 strains)

99

{ Microbispora spp. (4 strains)
Allonoecardiopsis sp. 110A-01259 Actinobacteria
99 Nocardiopsis spp. (11 strains) (139 strains)

Wl Sporichthya sp. 110A-02001

99, Micrococeus spp. (4 strains)
2'} Arthrobacter sp. 110A-02259
75 99Kocurr'a spp. (2 strains)
L———— Promicromonospora spp. (3 strains)
99 Brachybacterium spp. (6 strains)
Sanguibacter sp. [10A-02286
Cellulomonas sp. 110A-01399
Oerskovia sp. 110A-02251
74 Microbacterium spp. (6 strains)
99, Curtobacterium spp. (4 strains)

884 Microbacterium spp. (4 strains)
96,

98

Herbiconiux spp. (3 strains)
Frigoribacterium sp. 110A-01966
Okibacterium sp. 110A-02256
99 Agrococeus spp. (3 strains)
5+ Labedella spp. (3 strains) J
% Paenibacillus spp. (6 strains) =i
99 Bacillus spp. (2 strains)
Lysinibacillus spp. (2 strains)
99 Staphylococcus spp. (4 strains)
63 Bacillus spp. (7 strains)
99 : -
Pseudomonas spp. (2 strains) __
99 Stenotrophomonas sp. 110B-02000
Lysobacter sp. 111B-00504
82 Rhizobium sp. 110B-02281
Starkeya sp. 111B-00509 (12 strains)
— 99 99 Rhodopseudomonas spp. (2 strains)
_gh;dobac[erium spp. (4 str"ains). —
86— Flavobacterium sp. 110B-02067
I—Algariphagus sp. 110B-02282

Low G+ C G ' Bacteria
(21 strains)

94

u-proteobacteria

B 1 EF16SrRNAEFSFHHB I N BERMEFERNRZLEERLE
Fig. 1  Phylogenetic dendrogram based on 16S rRNA gene sequences analysis of partial isolates and related

strains. Bar indicates 0. 02 substitutions per nucleotide position. The strains marked in red indicate they may stand

for the potential novel taxa.
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Table 2 Information of the bacteria for physiological characteristics tests

Source 16S rRNA

Strain number Accession  (Plant gt?nesimilarity Genus Family Suborder Phylum/Order
number number with the most

or soil) related strain (%)
110A-01403 JX273676 P10 97.2 Ornithinimicrobium
110A-01275 JX273658 P10 99.7 Kocuria Micrococcaceae
110A-01254 JX273677 P13 99.8 Micrococcus
110A-02180 JX273660 P24 9.1 Promicromonospora Promicromonosporaceae
110A-02251 1X273668 P24 97.2 Oerskovia Cellulomonadaceae
110A-01569 JX273670 P25 97.8 Herbiconiux
110A-02268 JX273672 P35 97.8 Herbiconiux
110A-02292 JX273671 P35 97.5 Herbiconiux Micrococcineae
110A-01966 JX273667 P26 99.2 Frigoribacterium Microbacteriaceae
110A-01942 JX273673 Pl 98.9 Microbacterium
110A-02256 JX273659 P30 99.5 Okibacterium
110A-02267 JX273669 P35 99.5 Labedella
110A-01402 JN869461 P13 95.9 Nocardioides
KCTC 19272T EF466115  Soil 100 Nocardioides
KCTC 19469T  GQ339901 g;?;ejjl 100 Nocardioides ?;E;‘ﬁ‘;"e“a

- Alkalinf% ‘ N o L . Actinomycetales

KCTC 19037T AY633969 serpentinite 100 Nocardioides Nocardioidaceae Propionibacterineae (order)

soil
110A-01568 JX273680 P16 98.9 Friedmanniella
110A-01803 JX273665 P16 97.0 Friedmanniella
110B-01996 JX273666 P16 97.1 Friedmanniella
110A-01567 JX273661 P26 99.0 Streptosporangium )
110A-01802 JX273675 P26 98.7 Microbispora Streplosporangiaceac Streptosporangineae
110A-01259 JQ309825 P16 93.1 novel genus novel family
110A-01801 JX273662 P24 98.6 Actinophytocola Pseudonocardiaceae Pseudonocardineae
110A-01893 JX273679 P24 97.5 Mycobacterium Mycobacteriaceae Corynebacterineae
T10A-02001 JX273674 P17 93.2 Sporichthya Sporichthyaceae
110A-02501 IX273663 P17 96.3 Nakamurella Frankineae
110A-02502 IX273664 P17 97.0 Nakamurella Nakamurellaceae
110A-01877 JX273681 P24 99.8 Asanoa Micromonosporaceae Micromonosporineae
110B-02282 JX273678 P26 87.9 Algoriphagus Cyclobacteriaceae Cytophagales Bacteroidetes
110B-02067 JX273682 PI1 99.4 Flavobacterium Flavobacteriaceae Flavobacteriales (phylum)

(Frigoribacterium sp.) 110A-01966. 1 ¥ & )& & £k
(Microbacterium sp.) 110A-01942 . ¥ £ ] #T & J8 B
¥k (Okibacterium sp. ) TI0A-02256 F14)) Lt 4 [ 14 & 1
¥ (Labedella sp.) 110A-02267 #( J& T 4 #F & B
(Microbacteriaceae) » 1E API 50CH Sz 43X 7 ¥R B
AE I 5P 2 R I 28 e 50 TR 7 T EE R — 20, TR R
110A-01569 .110A-02268 . 110A-02292 = [t FI| 1] 11y
o Y 5 AR AR 455 o A2 ) B A M D O EL A R R A
N AR . 1 T1I0A-02268 5 110A-02292 F
—3. 5 T10A-01942 # Lk, 110A-02267,110A-02256
A TI0A-01966 71 A FHHE 7 2, —Bl 28 LA A % 4 1R

A IR 7 TH S A AH AL, H AT T10A-01942 HgF) H 7k
S T, (AN B FH RRE B 5 e 0 R R B, DL S A
= A RE R . AR [F 8 T 52 R JE 1 T AR T10A-
01569,110A-02268 F1 110A-02292 1, J5 W #K & 1] 4H
WAPESE 4. 75 APT ZYM S8, R 7 3 DRk
15 2 T HE 16l TR 1N R N~ O Mk N < B T R K IR R A
B S P LAAL, TR 110A-01569 B KB p—=F
FUAE Nl » N2 15 1 25 B e 15 R 2 o8 0 g 0 e o
LR, & %R 5 5 I B Ak (Ornithinimicrobium sp. )

110A-01403 12 50 (K B4 J& i Ak (Kocuria sp.) 110A-
01275 #8485 A PR Bk B, 1 BK 31 I8 Btk (Micrococcus
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sp. ) [I0A-01254 Sk i T2 75 M, 76 & 2B |-, 110A-
01275 5 110A-01254 — % 2 1] ¥y 3 {k 16 55 L T10A—
01275 5 110A-01403 T, M AP ZYM 3 it 25 5
58 71 H I A S AT, T R T O IR I R
1% ity < 1 IS 5 BT S R R N -2 1 2
B B . ELAR 110A-01403 5 T10A-01275 #
Ir B AEPE R AL S H 2 (I AR R T T A AR I
B B — 30k B Bk Labedella sp. T10A-02267 H 4R
110A-02268 J& Herbiconiux sp.

110A-02292 Y5 T #H W) 1) 15 E AH 9> {2 110A-02267
(10 Tt 35 R P A 5 S AR TR R RO I 2 ek B, B
110A-01403
110A-02001
110A-02501
110A-02502
110A-01567

110A-01802
110A-01801

L 110A-01259
[10A-01254
KCTC19469
KCTC19272 |
KCTC19037
L 110A-01402

110A-01275

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N

g | ITA-03251 ]
! [10A-01966 |
it [TOA-01569 :
} 110A-02268 : A
1 110A-02292
il [10A-02256 |

S i

110A-01877

F1 Herbiconiux sp.

(A)

4' 110B-02067
110A-01893
4 110A-02180

110B-02282 «— E

| LB L L B N B B R N SR L EL E
045 0.56 0.68 0.79 091
CoefTicient

B 110A-02267 HL A7 5 9 1) ~F 5L B 1 5 N-£ Bt
7] B Y T AT oo 8 I O

B T PR B AE AL SIS 1 139 TR b 45 R M
Fey ot 1) A 23 R SR 2R 18T (1] 2-A) AR T 16S rRNA
R BT R g B (& 2-B) BRI T Bt
PIch VIR i A R VA B U T 7 N A S R o (T
LA SRR B2 P 7 (A FB) 7E 40
NI SERN D B R I SRR AL B B AFAE A X S AE
B R B I 2-A 1, R U T A [R] M 38 17 R
CAR TR AR 37 €8 b ) BT 1) 3 2R 4 A2 A IR 1K) 20
B

110A-02292 (JX273671)

110A-02268 (1X273672)
[10A-01569 (JX273670)
[10A-01966 (1X273669)
[10A-02256 (JX273659)
[10A-02267 (1X273669)
110B-02251 (JX273668)
110B-01942 (JX273673)
[10B-01275 (JX273658)
110A-01254 (JX273677)
110A-02180 (JX273660)
[10A-02001 (1X273674) j
110A-02501 (1X273663)
110A-02502 (JX273664)
110A-01801 (J1X273662)
110A-01403 (JX273676)
110A-012359 (JQ309825) B
110A-01877 (JX273681)
[10A-01567 (JX273661)
110A-01802 (JX273675) )
[10A-01893 (JX273679)
KCTC19469 (GQ339901)

110A-02267
—————— 110A-01942

110A-0568

110A-01996 ]D ]

110A-01803

[10A-014026 (JN869461)
KCTC19272 (EF466115) | C
KCTC19037 (AY633969)
110A-01568 (1X273680)
[10A-01803 (JX273665) D
110A-01996 (1X273666)
110B-02067 (JX273682)
110B-02282 (J1X273678)«—E

| Alg

El2 BETEHREBEEMIELER (A) FETEK 16S rRNA EE 24 (B) MAEMN S X REE

Fig.2 Dendrograms of the tested strains based on the physiological characteristics (A) and16S rRNA gene sequences analysis (B) . The
strains marked in different colour stand for which from different source or area. Black, from soil; blue, from the medicinal plants collected

in Beijing; red, from the medicinal plants collected in Yunnan province; purple, from the medicinal plants collected in Tibet.
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T2 4 58 U5 PR F 9 JH AR &5 T 38 2 DL AE 1 57 )
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a7 b A S I LU S 7 VN 111 S oy S s S S
AT TR A0 10 791 L A0 5 T8 4 T AR K R 4 B IR Ak, A
IR b o B AR B T s T 4T MR
940 FR AL KL IR v (1 T80 42 w1 1 Bk 600 4% #E > 43 931
Flw T34 ANE, ANhRILT T AB K IT. it
A5 oy B BRI 16S TRNA JE PR 2 41) B X &5 2 2 7
(1) AR5 4y 2543 28] 7 R B K & (Asanoa)  fH
MW 2 B8 (Actinophytocola) « T 4 ¥ i
(Cellulomonas) ~ ¥ 3¢ 1 |1 & & )& (Friedmanniella) «
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Isolation and physiological characteristics of endophytic
actinobacteria from medicinal plants

Huijing Du, Jing Su, Liyan Yu, Yuqin Zhang
Institute of Medicinal Biotechnology, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing
100050, China

Abstract: [Objective] To isolate, incubate and characterize cultivable endophytic antinobacteria from medicinal plants,
and analyze the diversity of the endophytic antinobacteria, then explore the novel microbial resources. [Methods] Ten
media were used to isolate endophytic antinobacteria from 37 fresh medicinal plant tissue samples. The optimal cultivation
conditions for endophytic antinobacteria were determined by comparison. Based on the morphology of the colonies and cells
of the new isolates, we chosel74 isolates to analyze their 16S rRNA gene sequences and the diversity of the medicinal
plant endophytic antinobacteria. The physiological characteristics of 27 representative strains were studied using Biolog
GEN III MicroPlates, API 50CH and API ZYM kits. [Results] In total 940 endophytics affiliated to 47 genera of 30
families were isolated, among which more than 600 actinobacteria belonged to 34 genera and 7 unknown taxa. Good growth
of the endophytic antinobacteria on PYG (peptone-yeast—glycerol) medium with pH 7.2 at 28 - 32°C was observed.
Physiological characteristics differences of these isolates related to their phylogenetic relationships. Greater differences
were shown among the strains from the same host plants than those from different plants grown in the same area.
[Conclusion] There are great diverse endophytic actinobacteria inside the medicinal plants. No direct relationship of the
endophytic actinobacteria from medicinal plants with the host plants in the sole carbon source utilization, fermentation of
carbon sources to produce acid and the enzyme activities was found, while it seemed that the physiological characteristics
of the isolates related to the geographical distribution of their host.

Keywords: medicinal plants, endophytic actinobacteria, physiological characteristics, diversity
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