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Abstract: The diversity and community structure of endophytic actinobacteria of Melia Toosendan col-
lected from Sichuan and Chongqing were studied for exploring the microbial resources from Chinese med-
icine Melia Toosendan. Denaturing gradient gel electrophoresis (DGGE) was employed to analyze endo-
phytic actinobacteria diversity and community structure of Melia Toosendan collected from Wanzhou
(Chongqing) , Ziyang and Suining, respectively. The result of DGGE showed the diversity of endophytic
actinobacteria that obtained from whether different tissues of Melia Toosendan in one plant or the same
tissues collected from different sampling sites were existed different, the main reason was environmental

deviation or metabolic differences among plants. The richest diversity of endophytic actinobacteria of
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Melia Toosendan was observed in bark and the fruit was fewest. The recovery of DGGE strip series

showed the 16S rRNA gene sequence similarity between the 24 stronger bands and the typical strains

published in Genbank was 91% to 100% ,and those sequences belonged to eleven genera, Streptomyces

was dominant genera accounting for 25% of all sequences, the remainder belonging to genera Blastococ-

cus, Aeromicrobium, Nakamurella, Mycobacterium, Corynebacterium, Rhodococcus, Cryobacterium,

Microbacterium s Nocardioides, Lei fsonia, which account for 75%. This result revealed the endophytic

actinobacteria community structure and diversity were different and abundant in different samples.

Keywords: Melia Toosendan ; Endophytic actinobacteria; PCR-DGGE; Diversity and Community structure
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Fig. 1 DGGE profile of Melia toosendan endophytic acti-

nobacteria

C1-X5; Samples were taken from Wanzhou of Melia toosendan
roots, stems, bark, leaf, fruit, respectivelyZ1-C5: Samples were
taken from Ziyang of Melia toosendan roots, stems, bark, leaf,
fruit, respectivelyS1-Mb5 : Samples were taken from Suining of Melia

toosendan roots, stems, bark, leaf, fruit, respectively
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F2 JIBRERS DGGE £HEHEMEH FE . FLRE
BMRBEREHY
Diversity index, abundance and dominance index,
Simpson index of DGGE bands of Melia toosendan

Tab. 2

FEMdnS  ZREMEREC FE AR RBERE
Sample number (H) (S (D) ©)
X1 3. 11 24 0.953 0.047
X2 2.88 19 0.941 0. 059
X3 3.11 24 0.952 0.048
X4 3.31 30 0.961 0.039
X5 2.70 16 0.930 0.070
Cl 3.08 23 0.952 0.048
C2 3.13 25 0.953 0.047
C3 3.23 27 0.958 0.042
C4 2.77 17 0.934 0. 066
C5 3.15 25 0.954 0. 046
M1 3. 10 24 0.952 0.048
M2 3.00 21 0.948 0.052
M3 3.37 31 0.964 0.036
M4 3. 14 25 0.954 0. 046
M5 2.09 9 0. 865 0.135

C1-C5 5% [ R T M N BRE A AR 28 A Bz i R
Z1-Z5 5% B DY B8 BB Gl AR 28 RS R
S1-S5: 3R [ PUJI IR T I BRAE S A 25 W B2 i 2R
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{18 A [6] 505711 A0 DAY A 0 4 T 2 8 =2 1) 1 A AL P B
PRGORA IR 2 fros IR JT ML IX (C1,C2.C4
C5) VU132 T2 #h X (S1,S2,S3,S4) , 4 1] % BH #i X
(Z2.Z3.75) RAEMIFE S T 53 AL AR AL BE B 2R
N—3 D ERE S C3.25.S1,S4 5 AR i X 3 fib A
sl 22 S B R BRI 3R Ay — 3. R W R A A i 2 TR
FI [ — SR SR i AR R 55 R O B A [) SR A R
A T3] 352 18 R BA A AR
3.4 DGGE £HEWFINRERGZERE DT

15 A 1 DGGE HL Pk 5 o M L3 o g 2y [
W7 24 A A ARIC WAL 1 TR, XF DNA 2247
PCR. w5 2% g A T A9 TREA PR & )p.
4R 5 Genbank #4fs J% o 19 ¥ 91 34T blast
Xif s # H D I A v 1 A A SRR B T A I Ak
AR 9 5 H0HE e b i A =X AR A — Y [
PEAE AL TE 9126 ~100%. 41. 67 % [ Ui ¥ 31 41
PUETE 9120 ~97 %0 Z [l JeAR B 7E 980 LA 1. 3k
2 FTR . WOFF B B (Microbacterium) |, Wp R K &
(Nakamurella) . 2L ¥R & J& (Rhodococcus) Fl 8 75
W J& (Streptomyces) £ AN [a] R AL # H A [() 59 355 450

0.29

0.46 c2

0.51

0.58 53

0.63 51

0.70

B2 NN AE#EHA DGGE 5 AR L2 H
Fig. 2 Cluster analysis of DGGE profiles for endophytic ac-

tinobacteria of Melia toosendan

XA S5 A AT BE A 1R P A 4 T R R
J& . A — S L T R R AE T — AR S
WA & JE (Microbacterium) H 7E B R T3 M AE & 19
SEIBAELE S AT B (Aeromicrobium) W AE ¥E FHFE
i ) ZEFRAEAE R R AR IR A B (Lei fsonia) 1 Lei f-
sonia aquatica FAF T BT MRE i B Bz o, A
FF# & (Corynebacterium) BAF T WU )1 % FHAE 5 Y
Zarp R BITEAS[R] B RE i A R R AT Y P A R T
R

RYR T o Es KRR A e 9 08 TR
B H (Streptomycetales) . N 8 #F & H ( Propi-
onibacteriales) . 3 22 72 [ B H (Frankiales) . fif Bk
H (Micrococcales) , # # B H (Corynebacteria-
les)% 5 A~ B, 45 %5 3 B} (Streptomycetaceae) .
K% K K & B (Nocardioidaceae) . 2> ¥ #F & &}
(Mycobacteriaceae) ., # ¥ [ & #} Geodermato-
philaceae H1 A} [ 7 B} (Nakamurellaceae) | fi #F 7
#F ( Microbacteriaceae) # ¥ & #F ( Corynebacteri-
aceae) i [ # B ( Nocardiaceae) 4 8 P FF (& 3)
g 11 A& L 4 9 o 2R BRE & (Blastococcus) 'S,
WM B (Aeromicrobium) . F F K H J& ( Naka-
murella) IR FFH B (Mycobacterium) 5% 7% 7 &
(Streptomyces) N ¥ & J& (Corynebacterium) | 41
¥R J& (Rhodococcus) . ¥ ¥ & J& (Cryobacteri-
um) A B B (Microbacterium) . i F K H @
(Nocardioides) F| K2 K # 8 (Lei fsonia). Forp,
R RO 6 NP S 5% AR 17 A
JEA b7 75 % (3 30, UL B BR N A i B LA K =
IRV Z HEE R R
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Tab. 3 Phylogenetic identification and distribution of bacteria excised and sequenced from DGGE bands
e 4
. J 5 T U8 (6D

Gii ¢l Ccz ¢33 ¢4 G5 oz Z2 Z3 Z4 Z5 Sl S22 S3 0S4 S5
C2-1 Aeromicrobium marinum (97) +
71-2 Blastococcus aggregatus (95) + + 4+ + o+ o+ + o+
S3-3 Blastococcus saxobsidens (95) +
C4-4 Corynebacterium doosanense (96) + + + + + +
72-5 Cryobacterium roopkundense (93) +
C4-6 Lei fsonia aquatica (96) +
72-7 Lei fsonia zyli (95) + + + o+
74-8 Microbacterium paraoxydans(98) +
75-9 Moycobacterium mageritense (97) + + + + o+ +
C1-10 Mycobacterium vaccae (98) +
S3-11 Nakamurella panacisegetis(97) =+ =+ + =+ =+ =+ + + =+ =+
74-12 Nakamurella panacisegetis(98) + + + + + + + +
C5-13 Nakamurella panacisegetis(98) + + + + + +
73-14 Nakamurella panacisegetis(99) + + +
S2-15 Nocardioides insulae (91) + + + + + + + + + + + +
S1-16 Rhodococcus erythropolis (100) + + + +
7517 Rhodococcus erythropolis (100) < » \
72-18 Rhodococcus erythropolis (99) oo oo | For o+
S4-19 Streptomyces atratus (98) t | | } } t } } } } } } }
C4-20 Streptomyces atratus (99) t | | } } t } } } } } } }
C1-21 Streptomyces halstedii (99) o4+ 4+ o+ o+ o+ o+ + o+ o+ o+ 1+
C5-22 Streptomyces halstedii (99) + o+ o+ o+ + o+ o+ o+ o+ + o+ o+ o+
71-23 Streptomyces prunicolor (99) + + + + + + + + + + +
S1-24 Streptomyces seoulensis (98) + o+ o+ o+ + + o+ o+ o+ o+ +

4 it
— HL VIRA DGR A AR T TR R W 9 0 R %2
FNEAL A IR A A i 2 T8 2 4P B BT 58 AL DL
TR A HTE AT SR A% Bt 43 S O R O
JUBR PN A= il 28 T8 22 A 1, 340 B 403 Bk P A ik 26
TR 1 5 TR R D0 34 TR ke o ARG o R SR BRI 9 1
Bl ik 91% ., AR Wtk R st B i )R
(Kitasatospora) , 15 ¥ & J& (Arthrobacter) | v H
i B i & (Kribbella) 3 4> J& AR ECH H b SO
B 900 X ARSI A RA 2R, F 25N Al g8
50 FBATA X, LR A X 25 5725 1 iAs
Wy AR AR T 2 25 S AR 5 R DGGE $
AR — 20 75 )RR 2R v 1 il 2 B e 5L A
SRR 1L AR B R T S 750, R R
(R AFL ) N AE R T R R T AT I & AR
Horp— S g B L T T2 0 A TS R SR A )1
B b, 491 W 4% 25 T 8 (Streptomyces) s A IR

it

W B (Nakamurella) 55 4F hy Fe A7 (%) 25 F 38 i A7 7F
TR A5 A it o 350 BB P A T v 2 A AT
— & WA RV, SR, 75 S (5] 04 BF 52 R b 458 i) 52 e
T VR A A TR 2 TRV 20 A M TR o AR e AR 2
5L 00 AT B B (Microbacterium) , "<t H &
(Aeromicrobium) , | R R KB J& (Lei fsonia) Fl &
W& (Cryobacterium) 4 A J@ i) 75 51 B HL B0 A8 ME
—RES s R E B (Aeromicrobium) 1 H] R 7%
IC T & (Leid fsonia) {XAEH PR IT MR £ 1 )1 BRAE
F1R) ZE RIS B2 AT 43 A1 p T DT MR A U TR
B Ly DX A L 3 3 X A 530 1 58 B 5 0 1 3% 7
AN SRAE AT A ) Fr g OB | 4 R i T A AR A B 5 1Y)
AN o AT RE 2 3 1 A A 2k TR o B A TE R K 2 S5
Y AL

DGGE &1 3% 73 #r f 7 » I PR T M L 18 1] %%
BRI 325 7 = A 1l X SR B 1 R o oA 2 il 2 T
() Z2 RE A RV 4l AL A A 22 5. DO 1T BE AN g )1 i
TNBRAE S v o A8 B B 22 A PR e e T T M



1396 Il K AR CH A

b
o
o
o

Z3-14(KT951859)

-12{KT951860)

78 C5-13(KT951871)

 Z2-7(KT951873)

24 S2-15(KT951874)

8 81 C2-1(KT951858)

Z2-18(KT951867)

C4-4(KT951864)

61 Streptomyces seoulensis JTCM 10117 (AB249970)

$1-24(KT951870)

70, C5-22(KT951875)

C4-20(KT951863)

Streptomyces halstedii ATCC19770T (EF178695)
65| Z1-23(KT951866)

0]C1-21(KT951862)

L 54-19(KT951869)

98
55

$3-11(KT951861)

58 Microbacterium paraoxydans TCM 123727 (AT491806)
91 ZA4-8(K'T951868)
83

C4-6(KT951872)
62 Leifsoniaxyli ATCC 339737 (AB016983)

Nocardioides insulae KCTC 191807 (DQ786794)

i‘:ﬁ?’crynebactgmum doosanense KCTC 195687 (EU998655)

Mycobacterium mageritense ATCC 7003517 (AT699399)

65 5-9(KT951850)
98
98

Mycobacterium vaccae ATCC 154837 (AF480591)
C1-10{KT951865)

Streptomyces prunicolor ATCC 254877 (DQO26659)

Nakamurella panacisegetis KCTC 194267 (HE399560)

Frankiales

Blastococcus saxobsidens TCM 132397 (FN600641)
Mg’gmgum ATCC 259027 (L40614)
71 71 1-29(KT951857)
99 '83-3(KT951878)
98 2-5(KT951879
Cryobacterium roopkundense TCM 151317 (EF467640)

Microccccales

Propionibacteriales

Aeromicrabiuwm marinum JCM 133147 (AY166703)

L] S51-16(KT951876)
W00 | 7517 (K TO51577)
Rhodococcus erythropolis ATCC4277T (X79289)

Corynebacteriales

Streptomycetales

B3 FHN kA AKEE DGGE &% 475 N-J & %4 F #4547
Fig. 3 Phylogenetic tree of 16S rRNA of endophytic actinobacteria of Melia toosendan from DGGE bands
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