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Community Structure of Cultivable Endophytes in Different Organs of
Gentiana straminea Maxim and Its Correlation with the Content of Gentiopicrin
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Abstract. In order to study the resource of the endophyte from Geniiana straminea Maxim in

Sichuan,the cultivable endophyte in different organs of Gentiana straminea Maxim (roots, stems,

Wis B 2016-08-10

ES&WME . ERASRHAEHFIATH (31500358) ; PTG R =BT H (14qn05) ; PUJ1 44 Hh 2 555 A R £ 15005 H (2018PC005)

SRR WA (1980—), Lo, W B HORE , WBF o A S0, 32 B R RUE S 2SS . E-mail : 13402856345@139.com

SIRZARST: BRUT, ZEBL W54 45, BRAE 28 0N ) 20 030 00 1] 4% 7% P A A1 ARE 285 A B R 5 R IR 7 3 i (0 M S VR[], & S A B R 2241
2019,38(04):21-29.

TSt A 51 2019 FE 3B HE 4



CHEN Xin,et al: Community Structure of Cultivable Endophytes in
Different Organs of Gentiana straminea Maxim and
Its Correlation with the Content of Gentiopicrin

RESEARCH ARTICLE

leaves and flowers) were isolated and identified by the dilution separation methods and the sequence
analysis of 16 S rDNA and ITS-rDNA. Then the content of gentiopicrin in each organ was
determined by high performance liquid chromatography (HPLC) and its correlation with the
abundance of cultivable endophytes was analyzed. The results showed that 13 strains of cultivable
endophytes were separated from Gentiana siraminea Maxim as a whole,which belong to 3 phyla,6
classes, 8 orders,9 families and 10 genera,and among them, ten strains were bacteria and three were
fungi. Meanwhile, there were differences of the quantity and microbial population of the cultivable
endophytic bacteria and fungi in different organ or position of Gentiana straminea Maxim. The
maximum quantity of endophytic bacteria and fungi were (8.77+0.71)x10° cfu/g and (2.00+1.05)x10*
cfu/g respectively and both in the roots of Geniiana straminea Maxim.. Statistical analysis showed
that correlations between the content of gentiopicrin and the quantity of cultivable endophytic
bacteria and fungi,respectively,were extremely significantly positive (P<0.01). More over,the
quantity of each predominant strain,bacteria QJ2 (Duganella sp.) ,bacteria QJ6 (Rahnella sp.),
bacteria QJ10 (Pseudomonas sp.) fungi QJ11 (Aspergillus sp.) and fungi QJ13 (Aspergillus sp.),was
extremely, significantly and positively related with the content of gentiopicrin, respectively (P<0.01).
The cultivable endophytes in Gentiana siraminea Maxim were characterized by abundant genetic
diversity and there were differences of the endophytes community structure in different organ of
Gentiana straminea Maxim. All the results will serve as the foundation of development and
utilization of endophytes in Gentiana straminea Maxim.

Keywords: Gentiana straminea Maxim ,endophytes , Gentiopicrin, genetic diversity, correlation
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Table 1 Gentiopicrin contents in roots,stems,leaves and

flowers of Gentiana straminea Maxim (n=3)
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R2 BREFEAFNBEALHLANEARSNEERLRE
(xs)
Table 2 Quantity of the endophytic bacteria and fungi in
the different parts of Gentiana straminea Maxim

(xs) cfu/g

HLVER L

i (8.77+0.71)x10°* (2.00£1.05)x10**
% (2.13£1.55)x10°" 0
ﬂ+ (1.00£0.30)x10% (1.00£0.90)x10°
1 (3.43+1.12)x10° 0

TE AN TF /NG S8 3R 7R P9 A 20 v BP9 A T 1 B TE R TR 4

LU T 25 0k B 3 (P<0.05)

x3 AEFNERHESLEEEENESENEXESNT

Table 3 Correlation analysis of quantity of the cultivable
endophytes and content of gentiopicrin of
Gentiana straminea Maxim

PABE | e IR A T 7

PAETE | E o AR X A A

il 0.892 QJ7 -0.297
H 0.811" QJ8 -0.217
QJ1 0.144 QJ9 -0.304
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QJ6 0.982"

T2 2 RN AR AN 23 (P<0.01)
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Table 4 Morphological and cultured characteristics of culturable endophytic bacteria in Gentiana straminea Maxim
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Table 5 Result of blast by Genbank of culturable endophyes in Gentiana straminea Maxim

5 e 5 T 7 /% 55

QJ1 A1 72 22 IR #8514 (Burkholderia sp.) 99 KJ004488.1
QJ2 FE38 B (Duganella sp.) 90 KF424273.1
QJ3 B R (X anthomonadaceae bacterium SAP40_3) 93 JN872548.1
QJ4 45 /INF B (Curtobacterium oceanosedimentum ) 100 JF460771.1
QJ5 B TR (Pseudomonas sp. NR 5-06) 99 KM253123.1
QJ6 $7 BT (Rahnella sp.CanR-4) 99 KT580643.1
QJ7 BB B (Pseudomonas sp. H)-34-4) 99 JQ511859.1
QJ8 B0 22 B B M R (Nowosphingobium sp. CR 7-04) 100 KM252978.1
QJ9 1Z I (Pantoea sp. F6—PCAi-T3P21) 88 JN853256.1
QJ10 B 1R & (uncultured Pseudomonas sp.) 99 GU201572.1
QJ11 AEIE 25 (A spergillus versicolor) 99 1.C105686.1
QJ12 A6 IR E B (Penicillium herquei) 97 JN246042.1
Q113 TEBE i 85 (A spergillus versicolor) 98 LC105684.1

Uncultured Pseudomonas sp. clone EfT307 C07(GU201572.1)
[Bacterium 0OC25(2011)(HQ178997.1)
LQi1o
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Burkholderia sp. DVBS2(KJ004488.1)
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99— QJ9
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38! Xanthomonadaceae bacterium SAP40 3(JN872548.1)
99r-QJ2

L Duganella sp. TH16(KF424273.1)
40| QJ7
99 Pseudomonas sp.HJ-34-4(JQ511859.1)
99 Q4 '
E urtobacterium oceanosedimentum strain Kb28(JF460771.1)
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94 Rahnella sp.CanR-4(KT580643.1)

—QJ5

Pseudomonas sp.NR5-06(KM253123.1)
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1 REFANEAENRZRESN

Fig. 1 Phylogenetic tree of the endophytic banterium of Gentiana straminea Maxim
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Table 6 Morphological and cultured characteristics of Culturable endophytic fungus in Gentiana straminea Maxim
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Fig. 2 Phylogenetic tree of the endophytic fungus of

Gentiana straminea Maxim
24 HERAVEFANEEESHABE IS
MIFRAEZ2 U b 36 70 B 4l AL 15 2] 10 Bk 240 7 A 3
PRER, W12 %E, NEERA 2 M8 MEf 84
J& , BRI A W 7, RAEZE JURR |
25 W FIAE P A S TR RS AR B N AR T RRAE

ZHEPNAERESEAR 78, s EaE 7
Ja& AR B AR E 8 JE AL B AR 3 JE,
HE i o AR B R e de 22 T AR TR DY A TR R S
A TR QI2 TER R ZLER A vh ¥4 & B LA R i
% RIRAEZE JU N A R P R B E | A 4 Y o
I 5 H B 59.9% R QU1 S ELTR H o P AR TR A
Bt Lo B 1Y s, R Y B I L A ok
86.7% . HATHIRE Q)7 F1 QJ9 AAEZE b oy B A5G 2, 1A
PR QIO ALAEAR 4 B AR 2, TR BR QJ12 ALAE Nt rh 43
B R TR QI AT QI3 AU AEAR oy B AR

XiF N [) 2H 2R A 4 B 1 N A TR A AT )
BT L, 6 R AL 28 JUAR i LUTAT PR QU2 it QU5 hy ft 4
J& , HT A8 B0 o ) o A SR AR A T R AR
1) 81.3% 1 6.2% , TERRAEZ FLZEH LA QJ2 F1 QI3
BJE, Sz S5 A N A AN S 46.0% Fi
36.3% , 1ERRAEZE T R 2L QJ2 A QI3 ML HVE |
LR Y A A TR B R 42.99%F1 22.0%, TEK
HWZETTAEHLL QI2 F1 QI3 AR, ik A gk
N A 20 B B 41.9% 11 36.3%

R7T BRERATEFRNERESBREAL I (cxs)

Table 7 Distribution of endophytes in Gentiana straminea Maxim at the different parts(xs) cfulg
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Q1 (6.33+4.16)x10° (1.330.58)x10* 0
QJ2 (3.41£2.01)x10° (1.180.75)x10° (8.90+0.85)x10* (1.770.35)x10*
QI3 (1.67+0.58)x10* (9.30+1.13)x10? (4.57+2.21)x10* (1.53+0.28)x10*
QJ4 (1.30+0.61)x10* (2.83+1.46)x10? (1.40+0.61)x10* 0
QJ5 (2.60£0.62)x10* 0 (3.671.15)x10* 0
QJ6 (9.67+1.17)x10° (0.71£0.23)x 10 (8.671.53)x10° 0
QJ7 0 (0.20+0.10)x10? 0 0
QJ8 (4.432.50)x10° (0.19+0.04)x10? 0 (0.92+0.45)x10*
QJ9 0 (0.62+0.15)x10° 0 0
QJI10 (1.90£0.66)x10° 0 0 0
Q11 (8.00+3.46)x10° 0 0 0
Q12 0 0 (0.10+0.09)x 10? 0
Q113 (1.200.79)x10° 0 0 0
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