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H AR R X (41°53755"N, 86°22' 22" E ) K AR K AR H
FLOEHEREAR, TR OB RS0 = . PR i
Rt 54, A H S 2990 b, oA H1°F35 210 d,
SRR 11.4°C, AR - 28°C, AP B B K &
58.6 mm, I KZE KA 2788.2 mm, -5 KU AR IEK,
TR R DL RS RO R
1.1.2  F 2GR AL #S: PCR A Eppendorf AG
22331 Hamburg: PCR 51 #. Tag DNA % & W Al
PMDI8-T Vector /&M H TaKaRa 2 75 HEIE 5 &
2t GK-330C W [ 36 H S AR A R A A .
1.2 HEWMEmHES

Vo H R PR B SRk e T4, 15 J0 R K o
Vo1 UG AETTHRAN 2.6% MU W7 Wl a2
W5 min, P 70% B2 30 s, TR ZKIRGE 51X,
TETCBE 4 A R 5 [m) i IR J — PR 7K 150 L
T LB PR B, 28°CHEFE 72 hy, KL K B AR
1.3 HERIPAYE DNA RIIZE

KA B 1) CTAB (75 e Bk = H 3 AL )
J2000 s 1) 2 18 K TR A B I 1) 2 3 R TSN TE T
P, TE R I R H AR AT ot K s (2)
Wb R R 22 0B 0 T, IR4% 1:90W/ VO I LAl
I CTAB 2 2% pPi (2% CTAB; 100 mmol/L Tris-
HCI pH 8.05 1.4 mol/L. NaCl; 20 mmol/L. EDTA; 1.5%
polyvinyl-pyrrolidone, PVP; 0.5% 2-mercaptoethanol ) il
BV AT (3)60°C /K #F 45 min, 3] 10) B3 Vi 2] 0k
(O IMNEARF A7 7 BE 2421, VIV), B TR
%],4%C,15300 x g #5010 min; (5) FiEH# 28
M ELET, EELE 4 — K (O LB
WM TC B 0, N RNase ({1 H BT 100°C
B 10 min LLKIE TR B 1) DNase ) % B4 50 g/
ml, 37°C 7K 30 min; (7) I0 N SRR S0 - 7 R
(24:1, VIV, MRS, 4°C 5 15300 x g #5010 min;
(8) iR 2 —F o B B LA, N 2/3 1A
IV 1) S U N, U505 4°C, 15300 x g 290 5 mins
FF L3 (O ULHEH 70% L BEVE S &, B0, 37 1
s (10T % DNA, III&E &0 B /K il - 20°C IR A
#%H
1.4 16S rDNA £ E &) PCR 118

3 S CATHI A5 () DNA R 5398 T v 25 I 16 5 s
—JCMRBEKAVE ) PCR 7 38 (R ASEAR, A FH 41 v 5|
¥ 799f":  5'-AACAGGATTAGATACCCTG-3' Al
14921*': 5'-GGTTACCTTGTTACGACTT-3’» PCR J% ¥
AFR (25 pl): 12.5 pL Premix Tag, 0.5 pL 5149

PCR % . 25 1: 95°C 4 min; 94°C 1 min, 50°C 1 min;
72°C 2 min, 30 MiEF;:72°C 8 min.
1.5 16S rDNA £ [E X ERME

719 J5 %5 730 bp 4570 FH PCR 7 9 2l Ak 12 7
g alifh, 3£ PMDI8-T Vector 8AKIE L, 1k
E . coli DH 5a B2 MM L2 N5 % 2 (100 pg/
L) HTEFEE 1B G772 BH A 3% A6 7o S R 10 BH 1k
AT W, s W, IE MBI Y 47 5-
CGCCAGGGTTTTCCCAGTCACGAC-3"; R [ 514 48 5'-
AGCGGATAACAATTTCACACA GGA-3'- PCR ¥ 34 4%
::95°C 5 min; 95°C 45 s,53°C 30 s, 72°C 2 min, 3£ 30
AMEA;72°C 5 mine WIS K IE IR A T A1
U5 BN KRZ4 730 bp Zid .
1.6 145t % 16S rDNA £ E B9 F 51N E

W5 uL 1) 168 DNA HEPK IR T % PCR 74, 43
SN 1yl Hae [l \2 L AHRE 10 x Buffer 1 12 L.
B KK A SNAR FR A 20 ple 37°CTH IR JBCE
2~3 ho WYY 2.5% 3 a0 5 2R AT HL UK AS
Do 32 S D7) P 3 AN () 1) v B ok 31 b i 2 T AR
ARABRA 7 AT BH B 7 (B M13-47 A E3E 514,
M13-48 AR5 190D
1.7 SHMEESH

K75 55 % Ccoverage value, C) & R Z VTR
%5 (Shannon Diversity Index, H’ ) ¥ #5841 ( Simpson
Index> D)X 16S tDNA F& [K ve B SCPEEAT M AE M 2
FEPEVE 73T ¢ (HEEIE ERIR 168 rDNA K 78
I S PR v BT A B BB AR D R 2R COTUD 5 it o 4
AR RIEEH] . C=1-nl/N, N 83K 16S tDNA
SURE SR ) PE 2, nl ARERAE 168 vDNA 3a [ ST AX
HBL— R OTU MBCE™ . F AR 2 REESR SR %
WAk £ TH 5508 3T Biodap ( BIODIVERSITY DATA
ANALYSIS PACKAGE) ¥ fFEAT 23 #7000
1.8 %#T 16S rDNA EEM AKX B HHE

Mk NCBI ) VECTER SCREEN 2% B I % Jir 74
1) 16S rDNA & Bl (1) 44 Fv B, ] Blast 8 272 7 M\
GenBank £ 45 2 v U H AH AL %88 s (00 A OG TR Ak 1)
16S tDNA 2 K [ 41, H] CLUSTAL X #:47 £ )7 41 Lt
S, R Gk A S AR AR Kimura A58 78 45 55,
MEGA 3.1 (Molecular Evolutionary Genetics Analysis )X
169 SR H 4% 42 1% ( Neighbor-Joining ) 74 £ 3 4t 1 4k
Rt B AT HCRE 1000 YHEAT AR A C bootstrap
value) 73 AT 2K VP Al 58 8 2F A0 A% 1) 40 b 45 4 18 £ e
PEOST L ARHIF S 45 B 8 © 3 A GenBank # 4

(10 pmol/L)> 0.5 pL. DNA C100 ng)s 11 pL ddH, 00 ¢ g i liafediin i H1527525: F152755 5, A K 5411824
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2.1 #55 DNA #2BUF0 16S rDNA E[E &) PCR #7154

PR H BALS DNA F BUBOR 564, JE R4 Jv
BERT 10 kb(B 1-A). I 405 16S rDNA FE 45
etk PCR 4739, 43 2 K /N A 730 bp A2 A 1 H I
B RIS 38 H 1200 bp 2547 1 B, HEW A B 2
HHRLLRLAR 18S rDNA 14 741, LA H 504 [ 7 25
IS () B¢ J — UGB ZKAE A PCR 47 38 AR, AT
B R A B W 1-Be SR R B K
150 pL¥ T 1B PH b, 28°CHE 7% 72 h, LR V& 4K

M |

e <— | .2 kb
SN <750 hp

'1 HEEEL DNA (A) MHERLEME 16S rDNA
BIEE R R PCR T B4R (B)
Fig.1 Agarose gel electrophoresis of total DNA of Glycyrrhiza roots (A)
and the results of 16S rDNA amplification ( B). A: M.10 kb
markerladders Lane 1.Total DNA of Glycyrrthiza roots. B: M.10 kb

markerladders> Lane 1. Glyeyrrhiza roots products from PCR reaction.

2.2 16S rDNA EFE X ERME L FRFIES
BEH 5 4

MFTRI L 168 rDNA 2 PR SCE P LG $E T 150
AR B, FH R 18 F 5 Ik T BVE PCR BT
B, 3= LS B EE BRI PE A DIBE Hae T XK

M 12343678 2DI0111213 141516171819 2021222324

2 HERSMEISAMETIER Hee Il BEVEE

900 bp FJBHE v B4 A v Be CAUHR 804k Jy BO BEAT i
Dl 573 Bl ) P w AGr i 25 SR A ] 2.

FH B 2 R DL D7) 7 045 B BOK/IME 100 ~ 700
bp M8, H I # I T AR AL I PCR 72 K.
1320 T 42 A D) B % AN R Y 5 B, 2547 MR PCR
PR Y o AR D) P R 5 I e &t SR
AL K 150 ek 32 4 OTUs.
2.3 BEREXESHMEHSR

KH coverage value~ Shannon Index- Simpson Index
BEAT 50 B SCPE Al B 2 AR VE VP 20 BT . AR A T
FAT R v B SO 2 FEVEFR B va B SCPE L5 150
M, 78 55 % Ccoverage value) N 78.67%, 1 32 Ff
16S tDNA & K1 2 Cgenotypes ), T AR ZAETEFR 2L H' N
2.63, %4 %) & Cevenness ) A 0.76, = I RIEH D H
0.0128, FEAT] LURFRACT HRF b (1 A A= 41 1 22
2.4 ET 16S rDNA ERFIIHRFLE S

TEFE 16S tDNA H A A [7] i ) s 784 i 6f 12 £ B
PETCREREAT I, e 41 L X 22 W1 150 A FH A v B e
oy J@ 1A w4 A KR R BT
( Proteobacteria )~ J B¥ T4 '] ( Firmicutes )~ JB £& T4 |']
( Actinobacteria) AT 14 [ ] ( Bacteroidetes) . 73 1l J& T
16 EL, 1 15 B g & A} ( Sphingomonadaceae ) ~ AT
#F C Phyllobacteriaceae )~ 4 22 . iy i
( Hyphomonadaceae )~ #2589 B £} ( Rhizobiaceae ) « 4= 22 il
i Fr #
( Acetobacteraceae) ~ 21 82 1% B} Rhodospirillaceae ) « % 1t
R FH Bacillaceae) ~ £ ik B £ C Alcanivoraceae) 4
AL Legionellaceae )« W #1 1% # ( Enterobacteriaceae )«
W R K Bl ( Nocardiaceae )~ Nocardioidaceae-

. . . AN & y
Promicromonosporaceaes Microbacteriaceae~ 1 &K W& F}

( Hyphomicrobiaceae )~ M

1234567 891011121314MIS1617181920 21

Fig.2 Partial positive clones of Glycyrrhiza roots from Xinjiang digested by Hae Ill . A: M. 10 kb ladder marker; Lane 1-24. Restriction patterns of 16S rDNA
gene digested by Hae lll ; B: M.10 kb ladder marker; Lane 1-21. Restriction patterns of 16S rDNA digested by Hae
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(Crenotrichaceae) o S JE ' 749 W v B 43 il 5 ¥ g
1 )& C Sphingobium ) ~ #1151 J& C Phyllobacterium )~ "F- 42
BB B & C Hyphomonas ) ~ 384T 15 J& ( Agrobacterium )
S5 14 D JRIVANR 16S 1DNA JE AHLUE K T 96% 5
H 17% W 5B ¥ 55 Promicromonospora ~ Nocardia ~
Legionella 1 Novosphingobium J& ] 41 T (1) AH AL 1 3
BILE 93% ~ 95% 217 AT 2 99% ¥ 7e e F 41 5 A
A 1575 40 B (Uncultured bacteria) (1 AHBLRE 2 57, 45 R
R H B A LB RIS AFAE BT 3 2R T, AR TEAT I
I"](Proteobacteria) & 1% bt [ 3C 2 o (AL #5280, 05

T 79 A3 BE, A v BE SCE I 53%; i 3L
a- proteobacteria ' Ut [% 3L 1] 16% , y-proteobacteria
el %, Jy 55 A4, 40l seBE SO 37% . )R BE
BRI T 1R AZ D I ST B 55 — KA 38R, oy o o S
¥ 28%, W& T 42 D yeke 1, XLV bE 7155 Bacillus
0 41 B P AR AU K T 97 %, 8 3% Bacillus 4%
o B SCPE T B AR R, B SRR N 52 AR
BB H 5 A A T T A R AR TR A T 4
TR o S B SCIEIR) 6% o AUURT BT 1) R0 400 BT oty o A SO
4% . AARGRIE 1.

F1 BHERNEMETER 16S rDNA EEFI 2L R

Table 1 Distribution of 16S rDNA clones detected from endophytes in Glycyrrhiza
Group No. of OTUs No. of clones Total clones/ % Closest NCBI match Identity/ %
Alpha-proteobacteria 10 24 0.16
xjge-248 8 0.05 Sphingomonas sp. ( AJ717392) 99
xjgc-99 1 0.01 Phyllobacterium sp.( AJ968699) 100
xjge-207 1 0.01 Phyllobacterium trifolii  AY786080) 99
xjge-242 1 0.01 Hyphomonas sp.( AM990830) 98
xjge-170 2 0.01 Novosphingobium sp. TUT562 ( AB177883) 95
xjgc-140 1 0.01 Agrobacterium tumefaciens AFM2 (EU592041) 929
xjge-13 1 0.01 Hyphomicrobium vulgare ATCC 27500( Y14302) 97
xjge-53 5 0.03 Roseomonas genomospecies ATCC 49960 ( AY150049) 98
xjge-247 1 0.01 Rhodospirillaceae bacterium CL-UU02 (DQ401091) 96
xjge-40 3 0.02 Tistrella sp. Zp5 (DQ659596) 97
e bens ° 0%
xjge-153 2 0.01 Bacillus sp. CSS-7(DQ084468) 97
xjge-24 40 0.27 Bacillus subtilis PRE23 (EU880528) 100
Gamma-proteobacteria 8 55 0.37
xjge-132 2 0.01 Alcanivorax dieselolei PR56-2 (EU440990) 96
xjge-5 3 0.02 Gamma- proteobacterium KAS-B gene ( AB174844) 929
xjgc-136 1 0.01 Gamma-proteobacterium ( AB174846) 99
xjge-78 5 0.03 Legionella spiritensis (M36030) 93
xjge-186 3 0.02 Alcanivorax dieselolei ( AY683537) 99
xjge-106 1 0.01 Bacterium m5 (DQ453814) 94
xjgc-55 7 0.05 Gamma- proteobacterium Y-134 (AB096215) 93
xjge-86 33 0.22 Serratia plymuthica DSM 4540 (A]J233433) 9
e ets g 0.6
xjge-201 1 0.01 Nocardia salmonicida(7A6750) 94
xjge-258 2 0.01 Aeromicrobium alkaliterrae ( AY822044) 99
xjgc-196 3 0.02 Promicromonospora sukumoe ( AB023375) 95
xjge-173 3 0.02 Leifsonia sp. wgedll (DQ473536) 97
Bacteroidetes 1 6 0.04
xjge-88 6 0.04 Chitinophaga terrae Gsoil 238 ( AB267724) 98
Uncultured bacteria 7 14 0.09
xjge-174 7 0.05 Uncultured bacterium clone ( AY945873) 96
xjge-160 1 0.01 Uncultured gamma-proteobacterium clone (EU979067) 93
xjge-36 1 0.01 Uncultured gamma-proteobacterium clone( AB252886) 97
xjge-64 1 0.01 Uncultured delta-proteobacterium clone (EU050856) 95
xjge-200 2 0.01 Uncultured alpha-proteobacterium clone Y270 (EU328098) 94
xjge-109 1 0.01 Uncultured bacterium clone (EF157264) 97
xjge-3 1 0.01 ~___Uncultured organism clone (DQ395414) 90
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A o [— XiEe-207( FIS27548) [1/150] —
xjge-99 (FJ527531) |1/150|
_ 29 Phyllobacterium sp. (AJ968699)
005 4 Phyllobacterium trifolii LMG 227127 (AY786080)

xjge-140( FJ527551) [1/150]
48[ Agrobacterium tumefaciens strain (EU592041)
Agrobacterium CFBP 2884T (AJ389894)

xjge-170 (FJ527545) [2/150]
98 Novosphingobium (AB177883)
86 _L Alpha proteobacterium (AF235997)

77 Sphingobium bacteria (AMA489507)T
[ 99 | l- Sphingomonas sp. (AJ717392)
981 xjge-248 (FJ527538) [8/150]

98 Uncultured alpha-proteobacterium (EU328098)
xjge-200 (FJ527535) [2/150]
Micavibrio sp. (DQ186614)
xjge-174 (FJ527536) [7/150]
Hyphomonas taiwanensis (DQ160243)T
Hyphomonas sp. (AM990830) o-proteobacteria
99 xjgc-242 (FJ527537) [1/150]
Xjge-247 (FJ527546) [1/150]
xjge-40 (FJ527539) [3/150]
Tistrella sp. (DQ659596)
1008 Tistrella mobilis (EU440998)

Uncultured Hyphomicrobium (AY499905)
4()9? Hyphomicrobium ATCC 27500 (Y14302)
95 L— xjge-13 (FI527526)[1/150]

[— xige-53 (FI527528)[5/150]

52

99 Roseomonas ATCC 49959 (AY150048)
85 Roseomonas ATCC 49960 (AY150049)
100 Bacillus pseudomycoides DSM 124427 (AM747226)
i|_| Bacillus sp. (DQ084468)
xjge-153 (FJ541182) [2/150] LowG+CG
97 Xjge-24 (FJ527555) [40/150| oW ram
positive bacteria

4()9| Bacillus subtilis (DQ631809)

Bacillus subtilis (EU880528)

FEscherichia coli (U00096)

B 99 g Serratia plymuthica strain DSM 4540 (AJ233433)—
®) “ 100 [~ Lxjge-86 (FI527527) [33/150]
—_— Providencia stuartii strain DSM 4539T (AM040491)
0.05 xjge-55 (FJ527540) |7/150]

Bacterium m5 (DQ45381)
xjge-106 (FJ527550) |1/150]
Gamma-proteobacterium Y-134(AB096215)
xjge-78 (FJ527525) [5/150]
Legionella spiritensis (M36030)
xjge-132 (FI527553) [2/150] .
xjge-186 (FI527533) [3/150] v-proteobacteria
99| Alcanivorax dieselolei (AY683531)
Alcanivorax dieselolei (EU440990)
xjge-160 (FJ527543) [1/150]
84 Uncultured gamma-proteobacterium (AB252886)
100 Uncultured bacterium (EU234273)
o3 [ Xige-36 (FJ527529) [1/150]
xjge-136 (FJ527552) [1/150]
56 xjge-5 (FJ527542) |3/150]
Gamma proteobacterium (AB174844)
Uncultured gamma-proteobacterium (EU979067)
—: Uncultured delta proteobacterium (EU050856) :l $-proteobacteria
xjgc-64 (FJ527547) [1/150]
— xjgc-201 (FJ527549) |1/150]
Aeromicrobium alkaliterrae (AY822044)
94 100 xjge-258 (FJ527530) |2/150]
72 Aeromicrobium ponti DSM 191787 (AM778683)
86 — Nocardia acidivorans strain (AM402972)" )
99— Nocardia salmonicida (Z46750) High G+C Gram
02 991 Uncultured bacterium (AM697582) positive bacteria
100 xjge-173 (FJ527544) |3/150]
Leifsonia sp.wgedll (DQ473536)
86 Xjge-196 (FJ527534) [3/150]
_%E'Prom[cronmnaspura DSM 441217 (AJ272024)
100" Promicromonospora sukumoe (AB023375) —
100 pe——— Unicultured organism (DQ395414)
e xjgc-3 (FJ527554) [1/150] :IUnclassified bacteria

78 Chitinophaga terrac (AB267724 -
Y xjgcf;ls ?FJ52752(7) 16/150] )
Chitinophaga ginsengisoli DSM18107T (AB245374)
83 [ Sediminicola luteus (AB206957)
100 L r Uncultured bacterium (EF157264)
100 b= xjgc-109 (FJ527532) [1/150] -
B3 HERTNEMRRRE IF'#'*I%‘%I&E’J RBERE M
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'3 16S rDNA-based dendrogram showing the phylogenetic relationship of clones from Glycyrrhiza roots. Phylogenies were inferred using the neighbor-

joining analysis. As out-group reference, sequences of E. coli are related to a-proteobacteria and Gram-positive bacteria. Trees were generated using MEGA

3. 1.Numbers in parentheses represent the sequence accession numbers in NCBI GenBank. Numbers in square brackets indicate the clone number out of the

total clones. Numbers at branch points indicate bootstrap values above a 50% threshold. The scale bar represents a 5% estimated difference in nucleotide

sequence. A-a-proteobacteria and Gram-positive bacteria. B-Y-proteobacteria> High G + C Gram positive bacteria and Bacteroidetes.

MR T ER AT 10 16S xDNA JE X P 41 H) S 40 11 %
SR B 3-A), JAJE T o-proteobacteria ZEHE I 24
AN TR P 51 55 AH R 1) A0 B R AT AR SR R R
WA 10 4~ oTUse Hoho8 AT BE R SIS
Sphingomonas J& ) 41 T (1) 5> 5 AHAAE 4 999% 5 7 A
yilbE Y5 Hyphomonas taiwanensis (DQ160243") 24 —
7%, Al Uncultured bacterium clone (AY945873) J> %1 AH
UTE R 96%;: 5 A 5 BE 2R 7 Roseomonas 7%, 5
Roseomonas ATCC 49959 (AY150048) ) 3+ 51 Af BL 'k
11K 98% 33 NI E S Tistrella sp. (DQ659596) [1))7
FURHAIE S 97%: %A 2 A 5 BE P 51 5 - 1 s
Phyllobacterium H1 Novosphingobium J& 1 41 1 17 41 #H
AVE 53 530 K 99% Rl 95% « %47 1 A 5w B 7 41 5
Agrobacterium~ Hyphomonas A Hyphomicrobium )& ] 4l
WP S A AR T 97%: 1 A B PSS
Rhodospirillaceae bacterium CL-UU02 (DQ401091) /341
FIBE N 96% » BRAE Tistrella — 1%+ Bacillus N1%5E
WESCIE 1) S L5 T I 5 42 DS BE P 51 5 Bacillus
B A0 T 7 SUAHABME AR T 97 % -

Y-proteobacteria & 1% 3 JE ) S A AR, 075
55 M IikE, AR T 8 4 OTUs. by 33 NIk )7
SISV & K& Serratia plymuthica strain DSM 4540
(AJ233433) IR U AHBLIE A 99 %% » 7 1% 3 I SC 1%
hE KB EE H7 A AREFNE -
proteobacterium Y-134 C AB096215) (1) J7* 1| AH ABL ¥ %8¢
1%, 0 93% . 5 A5 B 7 51 5 ZE A 1 )&  Legionella )
() Legionella spiritensis ( M36030) [ J7 F1 AHAL 1 B2 A1K
K 93% . 54 vl T A5 B B 8 C Aleanivorax ) 1)
MBS A AYE R T 96% . 3 A BE P41 5 -
proteobacterium (AB174844) [¥1/ 7 FIAHALE K 99% - 1
Ave B 8 gk ol T 5 OR 20 2K Bacterium mS
(DQ453814) (94% ) 1 Uncultured y-proteobacterium
(EU979067)(93% ) ) 1 SUARLLPEAR 2 4 5 B 55 K
53 K 1 Uncultured ¥-proteobacterium ( AB252886 )
(97% ) Y-proteobacterium ( AB174844) (99% ) 7 41

proteobacterium (EU0S0856) ¥/ FIAHALE 4 97 % « 9
AN e R 5 R 1R ] CActinobacteria) R 48 K B R 5%
VL HA) 3 NwlbE P85S Promicromonospora J& 1)
AW S AR AAYE K 95%, & A 3 DT RE A S
Leifsonia sp.wged11 F1 Uncultured bacterium( AM697582)
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Endophytic bacterial diversity in Glycyrrhiza inflata Bat. from Xinjiang by culture-
independent method

Xiaoyan Cheng"'?, Wenjun Li* Yun Wang® , Hongmei Yang’, Kai Lou®”
(! College of Food Science, Shihezi University, Shihezi 832003, China)
(* The Key Lab of Microbiology in Xinjiang Specific Environment, Urumgi 830091, China)

Abstract: [ Objective ] We investigated endophytic bacterial diversity in Glycyrrhiza inflata Bat. from Xinjiang. [ Methods] We
investigated endophytic bacterial diversity in root of Glycyrrhiza inflata Bat. from Xingjian by culture-independent method. Total
DNA genome of Glycyrrhiza sample was extracted using CTAB ( Hexadecyl trimethyl ammonium Bromide) procedure with some
modifications. A pair of bacterial PCR primers were used for endophytic bacterial 16S rDNA gene amplification and a clone
library was constructed for the Glycyrrhiza DNA samples. Clones screened from clone library on the basis of Hae [l digestion
patterns were sequenced and compared. flowed by constructing Neighbor-Joining tree. [ Results] In total 150 clones were grouped
to 32 operational taxonomic unitss most of the clones showed high similarity to the known cultured bacteria. Sequence analysis
revealed diverse phyla of bacteria in the 16S rDNA library, which consisted of alpha, gamma subclasses of the Proteobacterias
Bacteroidess Firmicutes; Actinobacteria, and Uncultured bacteria; 74% of the clones were highly related to the known bacteria in
the genus Sphingobium» Phyllobacterium, Hyphomonas, Agrobacterium etc ¢ >96% sequence similarity); whereas 26% of the
clones showed lower affiliation with known genus ( < 96% sequence similarity) and may represent novel taxa. [ Conclusion ]
There was abundant endophytic bacterial diversity in Glycyrrhiza inflata Bat. from Xinjiang as well as many unknown organisms.
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