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Isolation and identification of endophytic biocontrol bacteria
from understory Panax ginseng and study on colonization
ability

LIU Ziyao'?, ZHANG Qiyuan'?, YANG Ping"?, LU Baohui'?, YANG He'?, XU Yonghua '*

1 State Local Joint Engineering Research Center of Ginseng Breeding and Application, Changchun 130118,

2 Jcli)lﬁ;g;l glfaTraditional Chinese Medicine, Jilin Agricultural University, Changchun 130118, Jilin, China

3 College of Plant Protection, Jilin Agricultural University, Changchun 130118, Jilin, China

Abstract: [Background] Understory Panax ginseng grows in the natural environment for many
years, and the endogenous bacteria present in its body have stronger adaptability and
colonization, which can better play the role of interacting with plants to improve plant resistance
and inhibit the growth of pathogenic bacteria. [Objective] To select the dominant strains with
strong colonization ability, fast reproductive ability, and antagonistic effects on pathogenic
bacteria, understory P. ginseng became the optimal choice. [Methods] The conventional tissue
isolation method was used to isolate endophytic bacteria from the root tissues of healthy
understory P. ginseng, and the endophytic bacteria with antagonistic effects on ginseng pathogens
were screened out by the confrontation test and identified by traditional identification methods.
[Results] Among the 6 endophytic bacteria obtained, the strain LXS-N2 had obvious
bacteriostatic effects against Rhizoctonia solani and Pythium debaryanum, and it had the
characteristics of good colonization and fast reproduction. The strain LXS-N2 inhibited
pathogenic fungal growth by destroying the cell wall and membrane of pathogenic fungi and
changing hyphae morphology. [Conclusion] The endophytic LXS-N2 was identified as Bacillus
velezensis by morphological observation, physiological biochemical reaction, and 16S rRNA gene
sequence analysis, which has good application development potential.

Keywords: understory Panax ginseng; Bacillus velezensis; Rhizoctonia solani; Pythium

debaryanum; isolation and identification

NZ(Panax ginseng C.A.Mey) N HINEL A
ZIEZFERAEY, AARZ ENEE,
ZIRME S A ER & BT E I AR
M, LR\ CIEFRD, kLSt d
— L PH R AR PR A 2 I R A NS
Pl IE I TV Z BN LT MAN TR A . BAR
H i &A1 — 2L iR simg , [HA SR h g
WG R T A2 5% 88 S I D) 2Rk 3 AR A T
B FNA ST ROR o NS AR TR AT LA 3 AT T ik AN

A RBP4 RGPURTE . Martinez 550
WA TN AH2 XPERR . ZBRE . BIE
PR iR S 22 TR 0 L T A R A SR A
DA A 917 AT 1 391 T A0 S = A 455 A A T 9 R T
AT, A e s D A B, R T 22 Y
AT I A A 5 3 BB AR AL ISk
SRR AR R AU e A AR

505 ST B A 7 4 22 TRl BIL i A AR 400 D T
R YL fE T o
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WMIENSNAEREMAEZ 80 RIF
170 AFREY, L eb i pa £ F A A= 1 R AR
IS Z — o ZFAUAF TR 8 (Bacillus spp.) &
WAhRZ | A T HORAA S0 P TR A RF O
TR 32 BT o H BT P A IE S 4 i AR B 2
TR B 2 B R R ZF A 18 (Bacillus  subtilis) |
Z B AT (Bacillus polymyxa) . WEEEZE AT
W (Bacillus cereus) . %5 /)N 2 i T B (Bacillus
pumilis) . f# € B F W FF I (Bacillus
amyloliquefaciens):"'" . Hih e N2 b 8%
2 W) J2 flf TE A ZF AT B A 2R 2R A, XS DL
SEWT 2R HUFT I (Bacillus  velezensis) B 58 18 A X
B, WA 2019 A b E E A R G A
A A B L e A W T R A ORGP0 rp D
S ZF AU TR AN 7 25 FLAT TR S 0 W e B S DR
M 1%, o5 LA/, DR o B2t DL S 254
PR R 0 I — A2 0

MM RS R, H DK
AR, FEEEES"Y, T SEH
ERZAAE, AMUA ST, S EAE
REJJHLARX AL, ZAEART SN A BV
FAXS R AE . MHEh 23 B A5 3 Y P9 A T Tl 4 3 A
Zp, LA AR M . AT LUHTE A
Z: AR v AR 2 eh 23 B A5 21 0 J A
P R A R N AR AR, AT NS R o
TR A AR AR S 1 3 W e — Y i
PR A ARSI Ty, ki 2 SRR
25| KA 5 B A - 3 25 S ) R

1 S

1.1 #HE

AR D TR R R YR . N T I i TR
ST 22K B (Rhizoctonia solani) PSP 9
T TR 8 R J5 B B (Pythium: debaryanum) ) 5
TR ARLM R A PR 7 e S0 2

BEATE PO TR MR . SR G TEAs
XM TS, EEEAR TR 25 515 5]

s B B BRI IR K 2 2L (PDA) . LB E3F
LUlgRE 3 . LB WmkE s, Jbat B Ag
Wi ARG R FAT A . Ezup HEU 40 B 5L A
DNA fhiikF &, AT A TR BROA
PR H

EERE, JEI S SE R A A
W SR, B RS A PR A R T R
7y &RIRGEREA, DB RERERA
Al ESTHEEE, RS (EOL); BER
B, ERL(PEYARA A,

1.2 7%k
1.2.1 AEEMNDE

SR FH G R 7 3k X NS AR 0 AR T R T 4
B (1) EmEZHRER 15 AT SR
B EMR . ZIRYIBCE T 3 mm A8, A
0.2%HFFRINEE 30 s, 75%HIPRINTE 30 s, %
JE ERKIEGE 3 Ik, BTEET LB Pl
FRFerh g RN 30 °C. BN 70%51%F
THERESR. Q) FAEBEART SR 2
Z3lHEE, RBREWISREE G, K8y
F&AH 5 mL JCEKM B TR %
PP, WHL 1 mL B ERBEE
10710 J5 , BF A5 H B B (1 ek B B 100 L
WA T LB HAERUEEE IR, 78 30 °C. 70%%
FER S R B SR

BigF 48 hm, Pkt LB &g
AR EE PR S AR R ER EL L, R1Fal
AN 43 B W hRid i LXS-N1-LXS-N6, #k
HR Al Ak G (4 N [R) T 2 41 B8 R 2 0 S TR P 7 LB
W35 5Erh 28 °C. 180 r/min 535 24 h, 4
ODgoo A 0.6-0.7 BFfFA 30% [ Hyh g, T
—80 °CK A%
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1.2.2 FERAENTFE

FEPUR AR . PRI LI A T 5 R Y
FIETATE LB Pz 3 F S 28 °C. 180 r/min 1%
3t 24 h, ODgoo R 0.7 B 45

PO IR R IR E RS 7 mm §
PEFAR I N A 4HTE 50 pl 43 5420 3] B il 41
XTIREEAR Y, ARG LB Rz IR 5L b
FORXTHR, #E 22 °CHEREFE 7 do BAMGHER
5, WERREMAKAML, G R/N B
o, e Ja T ) — MRS HTRCR S 1 R AR
123 HEMEWNEE

M HARWARTE LB BRI
IRk ERIZEETR, 30 CCRRIEEEFE 48 h, HLEV
WG WEERERIEAS . RN B S e K
0L, I S R B T IR RS

Az 3R AR SR A Al AR U R
V-P S, FUERZT O . TR K Sk ik S ik A Ak
AWV ES I (AR % T ) I
AN R G E F ) MR ik e

YRS E . ] Bzup FER AN BN 4H
DNA ffi#2 i &R Ak DNA, EHEAMEHE
H514¥ 27F (5'-AGAGTTTGATCCTGGCTCAG-
391 1492R (5'-GGTTACCTTGTTACGACTT-3")
PCR ¥ Mk 16S rRNA [ F B, PCR J2)ii
A 2 RS R 2 F 2 BRI ZE 2V 5 3k, IR
PCR 7 58T A T AW TR ) B A BR A
R A FESER PCR PRI o B D0 F 1A
Y552 % NCBI $#fi 2, FIA] BLAST *f
i 7l B | N A /7 el A 0 o TN X G
MEGA 7.0 K F4P#% 1 (neighbor-joining method)
WRRGE KB
124 FRIEEZHNHIEZA R MM

P BT R 3% 5% ~F- Al i i T R 9 o 30 410

30 2 e 22 IV E LB R, DAIE R AR R s I

YEXT R, BT s R U T g

ﬂ*ﬂ%ﬁ
PR A 22
PR G0 R 22 55 1B H TR T R 22 I 22 57

1.2.5 FEfk LXS-N2 B EEMEHAR

FHPUERRICE, HRTHMAART 2955
BSRIAE R LXS-N2 HFE LRI K5
BIPEAT B EEARIC(0.5. 1.5, 10, 50, 100, 200
300 pg/mL), VIXGIAZSHBNAER. frid
MIZHIE Ny 300 pg/mL, FRAFAFHPLIETR
EWMRIC N LXS-N2K, Ktk LXS-N2K 7
T 300 pg/mL AR KRR LB A
Rege s, DL 28 °C., 180 r/min £53% 48 h £
Fo FHRERRAR PR ) e W B 1x107 CFU/mL
) LXS-N2K TR A=A T — A NS
AR NS E, Bk 10 mL, DISERRY
TC I 7K kg X} HEE (VR AR S B A b BB 3R 4 5 56 88
FREor B, B PR A TORBT F bR B

P TFALE 1, 7, 14, 21, 28, 35 d il
FE AR A A NS AR B A 38 KR BB AT A i Bk
LXS-N2K H B AEaE . R PR T R4k N
Z, FuorPhshiark, WCEERHEMN L5, 5
REWAE, B g FHTHESE, I —
NS =424 A SR I AR 2
AT EFRIC BRI 73 85 . RAIE] 1.2.1 AHI
B HE RN TR 0 B VR IRAT T 300 ng/mL B
ERIRARER AR, MRAEEE LXS-N2K 95E
e e (CFU/g-ff 80 =R ML B T 75 801 ¢
AR AT, I —FEASH=FEANS
i EEE AP ERE LXS-N2K [Ed =, He
TR LXS-N2K FE—4FE AS I —4EAE NS
BB LARPR e sh AR 4
1.2.6 BESITSHH

KM Excel 2021 At #5417 483t o
Br, RH SPSS 26.0 BAFHATH #4507 -

2 BER540

2.1 HNEEMS EMiHIE
2.1.1 FREETWIUE
B I ST — YR I TS 8 2H 2 B 6 T 1 K T B
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1 mL TKEM 100 mL LB PZREF 5 28 °CH
7% 5 d, WERIUFRBULM RS, LRI
BRI R, HEBRIMRRTS YA B
212 HEBEERRENEAFIE

W T SRR A 200 9 A B AT 2K oy
B Al i Y A IR X Ay B AR I 6 KRk
MAEHE LXS-N1-LXS-N6 #E47ifiE. Hr,
WA LXS-N2 Xt AZS A 2 W A S S D
IR EA B ERBUER, MEEER 70%
Phbs JEHMABE LXS-N2 2 {ifi ) 25
PAERAAER, WA TR,

SR A KRB, AS TR 2% R A S 1

EL ) 8 25 T VT BR A T 7% 214243 312 (3740.35) mm
M(35+0.75) mm, TR LXS-N2 P-4 i) 5
FEA2 4(11£0.27) mm F1(8+0.31) mm, &/
T XF B8 41 1 VK 2 1R (P<0.05) , il KN
70.27%+0.23%F1 78.38%+0.59% . A I, 1% £ i
PR LXS-N2 A ML HFEHUA -
2.2 NAEYEE LXS-N2 B AS4FE

Bk LXS-N2 bl et B T e AR A s e
FE 28 °CHITEFE LXS-N2 A KE18, B 24 h
J&, HURETE RN IETE o e F DU R 5 2k L
FOR @& 2A); 1535 72 h 5, BAEETERG R
840 A HE S R AEIPE (K] 2B); #E 38 °C

&1

ARINEMEMFEEMEER A, EEAEEEYOT AN AR LXS-N2, LXS-N1, LXS-

N3, LXS-N4, LXS-N5. LXS-N6 fE#iyiEmiEl. B: FEEAE RS RS, C: TGO B
PIZETR LXS-N2, LXS-N1, LXS-N3, LXS-N4, LXS-N5, LXS-N6 fEHIERIE. D: SIAGZRH IS fids
Pl

Figure 1 Inhibition effect of the different endophytic bacteria on pathogenic fungi. A: The positive map of
Pythium debaryanum was antagonized by CK, endophytes of LXS-N2, LXS-N1, LXS-N3, LXS-N4, LXS-N5

and LXS-N6. B: The reverse antagonistic diagram of Pythium debaryanum. C: Front view of antagonistic effect
of Rhizoctonia solani by CK, endophytes of LXS-N2, LXS-N1, LXS-N3, LXS-N4, LXS-N5 and LXS-N6. D:

The reverse antagonistic diagram of Rhizoctonia solani.

E 2 RNEE LXS-N2 EAELEETHES  A: LXS-N2 fE 28 °CHi7: 24 h JES. B: LXS-N2 7&
28 °CH%FE 72 h IIIEZS. C: LXS-N2 7F 38 °Ci%5% 48 h ES

Figure 2 Morphology of endophytic bacterium LXS-N2 at different temperatures. A: LXS-N2 was cultured at
28 °C for 24 h. B: LXS-N2 was cultured at 28 °C for 72 h. C: Morphology of LXS-N2 cultured at 38 °C for 48 h.
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BB AR LXS-N2 Ak, i3 48 h 5
PP VE Ok B B K ALY (B 20), TEB T
HLE T TR AR 2 B AT RR L B ke HE 47 (&
3), FMHE AMEEAR, oTLEd s, 5

3 MEE LXS-N2 FEESFHERETHESIFE Sk BEEnEm RS, A WK
B: WK AATE

Figure 3
microscop. The location pointed by the arrow indicates the presence morphology of bacteria. A: The bacteria
exist alone. B: Bacteria exist in pairs.

Morphological characteristics of endophytic bacterium LXS-N2 under transmission electron

Ruiz-Garcia Z£ MR AL .
23 HMEMEE
231 HIMENEEEVEE
MATE LXS-N2 A U AL RHE R (R 1),

F1 B LXS-N2 WEBEEHLEESR

Table 1 Physiological and biochemical characteristic of LXS-N2

$ETTH 45 YETTH 4
Identification items Results Identification items Results
Xt e - FrARIR £ -
Control Citrate

Fob + TS FRER A IS N -
Fructose Nitrate reduction reaction

A + fir§ PR -
Xylose Potassium nitrate

W + fii R % -
Glucose Ammonium nitrate

Bk w TSR -
Lactose Sodium nitrate

A 2l w IR, +
Maltose Gram staining

ATV TETE R + TE 7K ik il S +
Soluble starch Starch hydrolase reaction

g + AL SN w
Sorbitol Oxidase reaction

iR + i A AT S +
Cane sugar Peroxidase reaction

H R + GATETR U SR I S A
Peptone Amino acid decarboxylase reaction

TP BHR by + V-P )i +
Yeast maceration V-P reaction

A AE w AT S -
Beef paste Methyl red reaction

A - AN 2 IR 24 8 S -
Ammonium chloride Phenylalanine deaminase reaction

N2 w HH IR A B +
Alanine Gelatin liquefaction reaction

+r B - BAYE; W SSEHTE
+: Positivity; — Negativity; W: Weak positivity.
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PHPE FRA M . ABE . ATl . TR TER | 232 HERENS TENFEE
IBUEE . R . SRR, Bl . bR AR LXS-N2 (1% 16S rRNA LR BEK

WL TERIKIRERGESN . V-P BN BIRHRAR
FE 22 Qe SRS PHYER RO AT SRS . 22238
B ARE . NERR. AR IR
WS R; FAPESON AR ER  HMREIA I AH
FREN . AMPRER . AHEREN. SALEE . RNEMRIE A

1 460 bp, FIF BLAST ¥ HF1 NCBI F1& %
KA 16S rRNA LA P A AT RIJEPE LT, XF
FoZh R R RSB LXS-N2 5 24k D3l 254
FFA 16S rRNA FERATIRIT S AHAYE Y 7E
99.5%LA . FIH MEGA 7.0 B N-J A8 &

SGERBMANE 4 frn. 4553 1 AR

Bl S LRI ZT BN o DL b S SR DSkt o AR
TE . RITRYE X ARG T AR, A E Rk

SR E (Bacillus velezensis) A AL .

100 Bacillus idriensis strain MJQ-29 (JQ956518.1)

99 Bacillus idriensis strain GY-47 (KJ982016.1)

[ Bacillus aquimaris strain H063 (KJ577058.1)
100 *Bacillus aguimaris strain NIOT-Ch-32 (KJ575042.1)
— Bacillus aquimaris strain TCCC11049 (EU231632.1)
Bacillus pseudomycolides strain FIAT-29997 (MG905868.1)
100‘

90

Bacillus pseudomycolides strain FJAT-29996 (MG905868.1)

Bacillus pseudomycolides strain ICMP 20900 (MG786401.1)
Klebsiella oxytoca strain M1-3-9 (MT509912.1)
Klebsiella oxytoca strain M1-3-8 (MT509911.1)
Klebsiella oxytoca strain M1-3-6 (MT509910.1)
Klebsiella oxytoca strain M1-3-2 (MT509909.1)

Bacillus aerius strain AKKRS (KU358906.1)
78‘[‘ Bacillus aerius strain 24K (NR 042338.1)
84! Bacillus aerius strain IARI-BGR 14 (KT441039.1)

Bacillus aerius strain APBSDSBI50 (MG705696.1)

Bacillus vietnamensis strain KJ-W6 (JQ799104.1)
Bacillus licheniformis strain KUBOTAB1 (MK855401.1)

Bacillus idriensis strain SQ5-3 (MN235854.1)

— Bacillus velezensis strain LXS-N2 (OP536155.1)

Bacillus velezensis strain JRX-YG29 (ON413870.1)

Bacillus velezensis strain P66 (MZ396950.1)

Bacillus velezensis strain FQ-G6 (MZ827474.1)

Bacillus velezensis strain D1182 (MK203035.1)

Bacillus velezensis strain YH21 (K'Y887768.1)

Bacillus velezensis strain BvL03 (MN093810.1)

Bacillus velezensis strain YEBBR6 (MT372157.1)

Bacillus velezensis strain SC-32 (OK605022.1)

Bacillus velezensis strain CSN-1 (KY777720.1)

100

90

73

e
0.20

4 FEfUE LXS-N2 £T 16S rRNA ERFFIMBHNRGLEN 5 MNP 54 GenBank 5535
O3 3 FREUEERIR 2 000 S 5 IX — 70 SRR B s b RACSRIE(L R 5
Figure 4 Phylogenetic tree of antagonistic LXS-N2 based on 16S rRNA gene sequence. Numbers in

parentheses are GenBank accession number; Numbers at the branch points indicates credibility obtained after
2 000 replicates; The scale represents the evolutionary distance.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2526 WA

FIER

Microbiol. China

LXS-N2 4 VIS 27 f0AF 5, 78 GenBank H'i
5k5k OP536155.1,
2.4 Bk LXS-N2 3R/REEE £ ER
WK 5 fiR, Bkk LXS-N2 X AZ AR
9 DL TRT T AT 22 A% T RN N S A s I A e £
T 5 DA 5 I S0 A A R o X D T ) 40
YER FERIMMBE TRV, S22 H
PR 2275 A0 A AR T ELAT WY s 4 R
PR 2225 AR, AN REAR T, R BELAS T

JRE AR
2.5 DISEERZFTB# & LXS-N2 BEEFNE
WHUFE M LXS-N2K 7E—4E4E NS il = 4F
A NS H AN R ) B i e g e R BN & 6
N, FERRPR g R BUE TR S RS
TR R E R . — R A SR
SRR (7.4£0.3)x10* CFU/g-BfE iy, w&ka
FEAE(5.5£0.2)x10% CFU/g-BfH fidi; =4FHEANS
WA & iR (7.8£0.2)x10* CFU/g-fE & /i Ay,

5 HABRAREMRTHEEG00x) A UMZEHEEZEREE. B SIAG2Z 2 E 0 Rk
LXS-N2 il R 2204, C: (8RR & W M 22 HIEREAS. D: PR R R BOA bk LXS-N2 il )s
22 B2

Figure 5 Morphology of mycelium under microscope (500%). A: The normal morphology of Rhizoctonia

solani. B: Mycelial morphology after Rhizoctonia solani is inhibited by strain LXS-N2. C: The normal
morphology of Pythium debaryanum. D: Mycelial morphology after Pythium debaryanum is inhibited by strain

LXS-N2.

A B —&— M7 1 Rhizosphere soil
B —— i FE M Root epidermis
e [\ 1 1 — . -
@ —&— iP5 - Rhizosphere soil ) o AT Root inside
2 80 - —H— i Root = 8.0 -
g & g ‘
L 70¢ S,; 7.0 b
x 60 % 6.0
g & 5.0 | iz 30
®E 40} T 8 40 |
R E 30 b (e E 30 b
S 20t 820}
]
8 1ot J1ot
% 0.0 1 L . | . % 0.0
&) 1 7 14 21 28 35 &) 1 7 14 21 28 35

Time (d)

6 MICERE—FEASN=ZFEASHNEEE A: ~HEAS. B: ZHEAS
Figure 6 The amount of colonization of strains in annual Panax ginseng and triennial Panax ginseng. A:
Annual Panax ginseng. B: Triennial Panax ginseng.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



T REAE: RN 2N A A B A R 1 70 8 4 8 M E TR RE

2527

AT ELE(5.920.2)x10* CFU/g-BEE A4, W
PRAE 38 B0 5 AT LUEBE B A SIS, RIH
e L ARG T RIS R E i E, FE—EAEAN
S MR A B R e A AE R AE (3.6+0.3)x10* CFU/g
KA T AEA NS AR g e i A Yl R A
(4.2+0.2)x10* CFU/g, ¥ H1E =4FE NS IR
TR BRI R, S RS TN
BB MAMRIEATRI LXS-N2K B £ 1 %) BR
b PR PR BRARIE R

3 WwhEE®

H 1T A= W B IR R ms AE Ak o T
U DS 2 AT B 1 T R VR R
APy AE AR BN T g s RO g A 222
(R AN 5 TL I 5 E 5 AL o S
AP MG COSE R DL AR T TR T IZ B
A, ABTEZY ALY R R s FE > . NS
TEARNTRARAR . ARARR . AR ELX
WU NAEANTE Y 2R S, R ER
HHREEANSIIM . 25, R ERRRTS 2 43 29 H
BYMETEETHN R R, B2
EPY, Li P A S Ak 1 8 55 2R AP i
NJ13 5L L 2 DG NS5 J65 95975 Dt vt g i
HVERIEAT T 50075 A48 S 98 & B 5
ZEFRLAT B B R0 NS BB B LA B IR VR T 9T
55 ol o oA P A V7 R B A 25 S AN 3 5 Wang
SN N SRR b 3 45 20 it T A 2E AT TR
WFE RN R I B-1,3-1,4-# R MG HA
10 1) B A% LK B TR TR 22 AR K R A B R 1
o ARFRMIAT S oy B3 2 Ak LXS-
N2 ATLUEGEBIA S, IF XA S A i
BRI ST A 22 4% T AN S A5 s I T 7 1 )
BRI ARG I B0 TR AL o SO0 A 41 14 5 D A R
22k W, LXS-N2 Bl il p 22 W 38, AR
2 e BE 5] & W TR AT B0 A 22 A K, ARk —

G F I DS ZE AT I ZF2 BB aR
P . 2T 2 2R M6 55 100 BT 05 M 0 5 5 | A i L T
W22 ITE s ERM SO R, DS 24
FF TR 77 A5 i IR 3 40 T LA {66 95 Dt 1 200 i B
TR . B . FRmASKIRS . R A0 i RE 12
S M R 32 B R R T, G0 SR
E ., AFYEEERILT R, Wik LXS-
N2 7] BeHLAT 7~ 20 M RE R R A R 7, AN T4
NS 2 A NS ISR R E AR K

B ARy, WA 2R T T R,
BRI 120 T A8 T SRR HAHGE O TRETR o 15 4K
TSHNAERBERRRRE, K G FE%E
Mo A BN AR TEAT R T] . JRRERE T . A
VR BR 110, Hovh ZE A 1 o ok IR 15
BEGR TR DA 15 4E2EMR T Srh 2 875
PR B LXS-N2 555 B 15 H i Hofth 1 A B AH
FEIM RO T, Zoad AR 3 A AL B A D1 3R
TEARFF R A BRERAE, HE 16S tRNA FEH 741
Bk X 45 R 5 GenBank OB i 5 N
ON413870.1 (1) DI 2R FAT B AR UM K L a8t
i /N, TERGKE R 5w AL T 1R
—/Nor 3, IR E B RE LXS-N2 Ry DU
TN

NS 57l 22 A% BRI N S8 1 R i R e
WAL AR Y NS ZEIET, I 5 | AR A Ak - £
R HEREE, bR LXS-N2 7E ASHRT
F4) 5 BE A B ) R D B IR R A I DG
BL 2 — o NS0 R AR 2 — i ok = 4 — fA
A, R AS I A= B TR AR AE — R A NS A A
NS ) E B RAR A b2, AR T I R IR %
ZHRICI bR LXS-N2 7EAR 5 1488 rh it 2 5t 8
BEWR A SR U YR 5. B
WM R R K Z 2 N T5eiE, b5 BT 3
HEEM AR — A E N, RSN P
B s 78 BT R TR bR Ak S 25, iR BB g
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W AEAWT A A K R P A T AR T
HRE YR, MR R T
RZVEE G, WREHB T NS, ®h
TREFRRE o ARFFREE LR, AP LXS-N2
AETER T AEAS e, HR 35 dJE
B FH AN R FEAE — Ko TEARBR A v i 7
AN TR — BT TR R s AR
P E B R T P-4t X—i&
P XAED SR . FEMR R e S
PRI FE P A B 1 TR R 5 B S5 TR AR AT
I ELXF K B 40 A SR 4 10 SR A T RIS
5 B AR 4 14 B EE K B I R B R R 2
W, HE A AT RE R KR ST LR AR R A 2
A B IR, AT AR 6 AS R 2 B AN T R R
B A NS HRBR 4 0 BRI T — AR
ASHRBR L, HERR 2 T4+
TR A —E B, £ RIS h bk LXS-
N2 (58 JH 2 A I A Rpak sk iRk & =
A NS MR 3 B R AR N B R TG B 2
5, BREE T A ASRBEER, HEHE
AREEH T —FEASNAERRYEMNF A S
o RONFREE g A, Bl 28 AR A S T4
B AR RRE, FEEE R, e
RN, BEEFERR A, ERA BT DA
T 8 b E FAAEAR I N, PEBER Y K E S
HREATE AR N A TR, 2T IR T A
J& T AT RECS R mT DL G AR e
MNAERS . I HREFRME K AS G
BRI, MEY S Y 5 AERE T
SR, AR HAA A NS e 32 A R sl LS
Yy I RE 1Y, RIS AR

i bk, MR S o B ag 8 AR TR
LXS-N2 £ %% J5 5 D13 B 25 960 4F 11 /=0 82 AH
oL, AT ARGy Hb o FE AR 2 21 H TG Som HE
I XF NS HEERHG H A — & MBIRTER . HbiA

PRATE 22 PRI R B O R A RS SR TR A
g ry, A DT A AR TH B R4 B4 T
R, A REE A AL A 7=, R PR
W B AT 280 B HE R4 BT A AL T D
BT . AWTIEXT I BEAT B A4 DU 28 AT 1H
I T FUESHRE D T T I RR, NHE
I AN R AL L2 An o] 5 N2 BAR KA i
YRR St 7 RERIF ST, o D33 2 J AT 1
A AR T AS R L 343 T B SRR,
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