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[(WE] BH XIS AAME 16S (DNA 75 JEA7 28 P88 B BER i Uk (DGGE) 3& BT 5 i i it 5 M Ik SR Ak . 5
i IE AT 165 1DNA ) V3 X K V6 ~ V8 X 73 il 47 2B &5 B 5% S 0 (PCR) B S0 PCR LL3RAS 4% TR A i EH:/J\ DNA 751,
K DGGE i 1 B, Uk 125 D0 Ak B8 J5e A% P 0 32 B 1) 1] Rl 92 O 0 L K BF T, 3 AR 90 b Uk A0SR X el R e K S ) 4 AT IE . &5
R IENAMTE 168 rDNA V6 ~ V8 X J7 51 5 Re A AUHERR 1 = A4 DNA 19 T4, AR 45 56 == & 09 P9 2B 4 18 DNA 551 o %)
%X DCGE S A 43 H7 11 B LRI B B 55% ~T70% (Gel 6% ) , HLUK IR 60 °C,Fg s 50 V, HLIKES ] 16 h, &5i% : FI AL
25 REA A5 B 1 5 25 N AE AT 16S xDNA V6 ~ V8 IXJF 41, Sy JI1 25 P4 A= 41 B8 1) 7 7% 45 4 PCR-DGGE 43 H7 42 Ht 7T & 1) 5 AR
BEAE, g A 25 AR W P 2 A0 TR Y TR R 2 R e AT R R S
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Screening and Amelioration of DGGE Analysis Conditions for Endophytic Bacteria of Chuanxiong Rhizoma
HE Dong-mei, YAN Zhu-yun®, WANG Hai, CHEN Cai-xia ( State Key Laboratory Breeding Base of
Systematic Research, Development and Utilization of Chinese Medicine Resources, Co-founded by Sichuan Province
and Ministry of Science and Technology, Key Laboratory of Standardization of Chinese Herbal Medicine, Ministry of
Education, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China)

[ Abstract ] Objective; To screen available 16S rDNA sequences of endophytic bacteria sampled from
Chuanxiong Rhizoma for further denaturing gradient gel electrophoresis ( DGGE) analysis, and optimize suitable
analysis conditions. Method: In order to get DNA sequences of endophytic bacteria gathered from Chuanxiong
Rhizoma, polymerase chain reaction (PCR) and nested PCR experiments have been conducted to the V3 region
and the V6-V8 region of 16S rDNA respectively. Vertical electrophoresis has been used to ameliorate degeneration
gradient of gels, time interval method has been used to figure out electrophoresis time, in addition, some
modification of voltage-time context finally been made according to electrophoretograms. Result; The 16S rDNA
V6-V8 region was ideal for DGGE analysis, owing to that it’s effective to purify DNA of endophytic bacteria from
their host of Chuanxiong Rhizoma, as a result makes it easy to get diverse sequences. These conclusive ideal
analysis conditions for this region: gradient range of denaturing agent 55% -70% ( Gel 6% ), electrophoresis
temperature at 60 °C, voltage of 50 V, electrophoresis time of 16 h. Conclusion; These DGGE analysis
conditions can be useful for distinguishing 16S rDNA V6-V8 sequences of endophytic bacteria of Chuanxiong
Rhizoma. This research lays a reliable foundation for further study of exploring endophytic bacterium community
structure of Chuanxiong Rhizoma, as well as many other medicinal plants.

[ Key words ] Chuanxiong Rhizoma; endophytic bacterrium; denaturing gradient gel electrophoresis;

polymerase chain reaction; primer
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490 A7 A PN AR T, R 24 A 4 PR A A
TR o BB AME I o TR TR DN AR TR Y TR R 4
e K HG 55 RE W) AR AR B BIL R, X 48 705 0 L 245 B 1Y
T AL K v 24 o i 1) A A O TR A E
JUES S )1 7730 b 245 44, PR i 31 0T 52 BRI 45 4%
SR BB I B AN S N AR R AR —
MISGEPE™ 38 M 7™ X1 25 A 9 A BB 2 Bk el i
e X R LB R e . B
B AN AP NI A 0 P AR A, R 4 A
W ] BEXF 1 A W 7 A T B e DR 2H A e X1
HNAE AT 4y B Al Ak © AR T — 853 T IR A
B 8 T2 v 12 (R B B 3 0 D4 2 20 3
T BAREE AW T A BE A T AR A

s pE S RE BE IE B K ( denaturing  gradient gel
electrophoresis, DGGE ) 4 AR J& 24 5if ol 4= W) A B 0F 5%
o — PP T AW T R ORI A S sk
WAEAE G B A B AR o0 B WE O AR v R R
Wy SRV T2 0% RIRE R I R AR AR AL S e L (R %
£ N U 0 G 0PI S a0 5 S X /G o
TEARIBCE 3 A A ) N R B N A2 T8 DNA R 51, A 4%
HEBR 1 AW 09 52 e 2 R A A e e, DLEA S
YA 22 S 0 H A0k DR AT R S T RS A S0
BT AR R 2O R G T AR AR

TEAATR 22 FE 1R B 2 1 W1 58 BR b, ik I
16S rDNA V3 X g 17 B & B 4% /2 i ( polymerase
chain reaction, PCR) 454 DGGE 43 ¥, 14551 28 5y 19 LA
WP 50 R AT 2 5 A TR 4 A I U Y A S R AT H 4 e
X 51 5 R ) R A B K rf (R B DNAJF
HI) B AT AR, D DL V3 IX kAT A W 4 8L N A
W 1) PCR-DGGE 73 #7 (19 A7 20V 1 £ %5 Uk . 41 18 FR
20 T B TN A S R ) A A B T 4 AR 16S rDNA V6 ~ V8
X HA B 22 Tk T AR ST F2 BAE XIS

1 JIEHEME PCRIIYFET

A AR ) 16S tDNA, JEFF V3 X % V6 ~ V8 [X PCR-
DGGE 43 B AR 0 LA 5%, I E 47 ri Uk 2% 14 1 0
k., G 0 1 25 P 2 40 B PCR-DGGE #F 9% 1Y 3& B
G FNEL UK 254, R Je AR 5 )11 25 D9 A 40 TR 1Y 1) B
B AR S5 N ES 5 BT YOG 2R B KR, O H A 245
P P9 A 20 TR ) TR R Z REE T R S %
1 #a

Dcode % 7% P4 6 B 5 W L 3Kk & 48, EP-1 Econo
Pump I H h1E K[ F1 GelDoc XR B EE I 14 R 4t
10 F 3% H Bio-Rad 2w, PCR ZE whifk &, DNA &
G HGEFIGI Y B A H A Takara 23 7] ; DNA 42 ., 46
PR £ (32 [ Omega /A #] ), Golden View'" 1% i
B RAR AR (Ae50) B RRA W ], 7K 2 To 7K 5
KZETK RN B Ry oy A 2, 1155 0 AR 25 R 25 ok
FI VU1 28 #0 VL HE A7 2 )1 55 AR ™ B, 28 iR v B
HRFPGFRANEHE A REERN
Ligusticum chuanxiong
2 FAEREER
2.1 JIEZ 40215 DNA (FEEC BB 2 1 Y 44
Bk 2, F K Wk 0, 225 SOk (9 ] 5 vk v i 4
SURTHEATIHEE , MoK vh gk 3 W, FH C R 4048 T
25 3ok 3% I B3 A0 30 )1 AR 2R A 2L il A
SRS BT R A A BURY K 29 0.1 g, >R JH DNA 42 Ht
A G AT DNA 4200, 2 %350 & v i 43 i 4
DEVEAT 14, DNA 28 0. 8% Byt fE W 58 e | 1k 46 I &
MG, 20 CLRAF# L
2.2 DNA EE§h 19 PCR
2.2.1 3| EFXF4iEE 16S fDNA V3 X % FH 38 H
5149 3571-GC A1 518r Xt HEAT 5 S V938, 1 X 40 B
16S rDNA V6 ~ V8 X R F S P14 (1) 7 vk il 174 55
PEY 3G, Sh 51 W%k Ry 7791/1492r, N 5| W X K 9681-
GC/1378: 7 W 1,

Table 1 PCR primer sequences for endophytic bacteria of Chuanxiong Rhizoma

519 BlWFHI(5'—3") 519 K/ mer
779 AACAGGATTAGATACCCTG 19
968f{-GC CGCCCGCCGCGLGLGGLGGGLGGGGEGGGGGCACGGGGGGAACGCGAAGAACCTTAC 57
1378r CGGTGTGTACAAGGCCCGGGAACG 24
1492r GGTTACCTTGTTACGACTT 19
357{-GC CGCCCGCCGCGLGLGGLGGGLGGGGEGGGGGCACGGGGGGCCTACGGGAGGCAGCAG 57
5181 ATTACCGCGGCTGCTGG 17
2.2.2 16S rDNA V6 ~ V8 X R P MW —4 K BifRZ 25 pl g PCR ZZuhfk & (Mg’ ", ANTP plus)
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12.5 pl, 10 pmol - L™" | F 51 ¥ (779£/1492r) %%
0.75 wL,DNA B A7 0.5 wL,DNA ik 1 pL, 3%
K 9.5 ul, ¥ IGFR)F A 98 C LM 2 min;98 C A
£ 10 5,53 CiB k 15 5,68 °C #EAHf 1 min,30 PG,
PIEE ARG 2 W LA T 1. 2% U8 0 BE K B vk
PR TR, g, SRR, WK 1, 45 R BoR &
FEh Y 1G5 B AR T W ST R 3SR, o
144K B > 1 000 bp, 55 — 40 245 750 bp, &4 2%
WU AHST, Horh 750 bp 7247 9 254 9 41T B DNA
FE31), T A 1 454 (> 1 000 bp) Sy #4928 ki 44 K
28R B DNA FF 507 JRAR S S 39 . 78 2841
ST N TR T 7 %z e b 750 bp Z2 45 )1 E5 A
AT V6 ~ V8 i B b AT VI, I PCR 7= 4y, #%
VLA AT B AR, K m EM Y B9 DNA 5 BT U
HERR o

750 bp

M. maker;1 ~7. BARSFHIK A 1 ~7 SIS HEA R S DNA
E1 JIIE M4 E 16S rDNA V6 ~ V8 X 5p 3|4 PCR
Fig.1 PCR of 16S rDNA V6-V8 region outer primer for endophytic

bacteria in Chuanxiong Rhizoma

2.2.3 16S tDNA V6 ~ V8 X P 4 — 4% &
TR W U) I RS 9 DNA KR BE BLHEE T
DGGE 43 #7 , #0CKs [P DNA AR S 854 #F 17 55 — %%
PCR, IARAS B4 1) DNA Jr Bt OB MR & (50 ul)
y PCR 2% i fk % 25 pl, 10 pmol - L™ [ F 54
(779£/1492r) & 1.5 wL,1.25 U-uL ' DNA &4 i
1 wL,DNA BEAR 1 L, WZE /K 20 wLo M 48 & R
(R S 1 2E AT B V% 20 PCR, F2 )% O 98 °C Tl 4% 1
2 min;98 °CAEME 10 5,68 ~55 CiR Kk 15 5,68 C 4E
i 1 min, 14 DE I, 8408 R JORBEFEIR 1 C
98 C A 10 5,55 CIR & 15 5,68 CHEAH 1 min, 16
APEIR, PELE RS DL 1. 2% B0 0 e e H Tk 2R AT
R, WP 2, 25RO AR S YT T 5T, AR
L — B 58, KM <500 bp, 5 WA AT, TR 45
SEVEY I Y U ROR R AP W K S T DGGE
CERT & i
.28 -

M 1 2 3 4 5 6 17

500 bp

M. maker;1 ~ 7. MLk 4+ 5% 16S rDNA V6-V8 [X 45| 4 PCR f= 4
1~7%

B2 JIIZHELME 16S rDNA V6 ~ V8 X 15|41 PCR

Fig. 2 PCR of 16S rDNA V6 ~ V8 region inner primer for

endophytic bacteria in Chuanxiong Rhizoma

2.2.4 16S rDNA V3 [X PCR %} %} 16S rDNA V3
X[ PCR 2 I 1A Z& [A] 2.2.3 3, 5] 4 %} 357f-GC/
518r, ¥ HEF)E K 98 C W AS P 2 min; 98 C 45 4
10 5,58 C Bk 15 5,68 °C 4L 1 min, 30 49F 3,
1. 2% 35 e WESE e H UK Th AT A, DL IR 3. S5 AR
TSR GG 5 Y AT B ST W — AR
KB <250 bp, ¥ 145 R 5 WUAHSE , K ERF &
DGGE HLIK R , L7 # 17 # 5 PCR,

M 1 2 3 4 5 6 7

250 bp

M. makers1 ~7. BEARJY B3 1 1 ~7 511 BEAHY 24 DNA
B3 JIIZMEME 16S rDNA V3 K PCR
Fig.3 PCR of 16S rDNA V3 region for endophytic bacteria of

Chuanxiong Rhizoma

2.3 DGGE MR >R 2R B A KL o
5E DGGE A P46 Fil o AT A 3 18 B Al 4 7%
PEREE 0% ~ 100% 1) R N M Bt B Bt i ( Gel
6% )7 AR B Ty 1t 55 e Yk 7 1) I B A8 0 RE AL
FIMAIRS PCR =8 83t 150 wL (3 EFEZE ol
30 pbL) o ZZrhiE Z 60 °C, B 100 V., AL Pk B [A]
4 h kAR AR AT e 0 TR
VKA A K Bos Ot R S B &, WK 4. H
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TEAST R B, 22 B A8 M 3 B A0 28 o AR i SCiik [3 )
R 7 3 T o A e o £ T AR DU RE  DGGE Rt Yk 1)
I3l A VRS BE 55% ~T0% , i W] 7E 728 P A B 5
1 2 H g A 4T Y 16S tDNA V6 ~ V8 X ¥ 4]
Sy B DU AT o R AR 5250 O 1 T i 2 168 rDNA
V3 X781 Y e i AR PE R E 45% ~80% (Gel 8% )

B4 JIZNEME DGGE THEHEML
Fig.4 Amelioration of degeneration gradient of gels for endophytic

bacteria of Chuanxiong Rhizoma

2.4 ARSI A R A SR I ] ) f
AR KIS ) KR — Gy PCR 7= 4 R g e —
Foh, BERE 1 h BAE LU RO AR AR A O
PCR ¥y 12 pL 2 BRI 3 wl) 15 L, 9120
SEAEHLE 120 VR #E 47 DGGE K P Lk, WK 5.
ZER R HEIKIS R O T h i 23 B 2l R i
W 5 LUK IFIE] <7 o, 2 20 B 0O AN BRI [R] 5
W) 27 2 R B, SR 2 A D S R D 120 VO e fE
HLPKI ] 7 ho A RESC 55 75 %6 T 20 B 16S 1DNA
V3 X1, Bk i a] 5 R 5 B0 o 4% R K I
TR A A5 TR I, Fo i F VK IR ) B 5 Ol 4 b

7h 8h

lh 2h 3h 4h 5h 6h

BS5 JIENEHE DGGE ik it B {1k
Fig.5 Amelioration of DGGE electrophoresis time for endophytic

bacteria of Chuanxiong Rhizoma

MRPE AR g8 45 R #5120 'V, 43 B RS
55% ~70% $E47 )1 5 N AE 40 16S tDNAV6-V8 X

JF3 ) DGGE HLJk 73 B 5, WLIEI 6 (A) , 45 457k i
RPN EE b, N AR Ay B AN HAR WO R
A FL R B B H DK R H RS DR L R B ) SE 4 1
L L 6 (B) A& 45 O 4 LUk . R B R AR
HUE 2 50 V,ULIE 6 (C) , BF A 4548 40 B ROCR B,
S5 VE I T B B 2 16S tDNAV6-V8 X ¥ %1] DGGE
AU SR IR 60 °C B PR BB BE 55% ~T70%
(Gel 6% ) , ML 50 V, HL K f ] 16 h [F] B, 4% HL
120 V, 5> B KA JE 45% ~80% (Gel 8% ) #4711 25 1N
AT 16S rDNA V3 X7 51| ) DGGE HL ¥k 43 5 ik
5, LUK E] 4 h, DL 6 (D), & FEA A B W 09 5%
A, SR A3 i AT B 2 & V3 R 84T DGGE 43
Y AE H LUK SR A A IR EE 60 °C AR PERE E 45% ~
80% (Gel 8% ) ,H & 120 V,HHikHf[A] 4 h,

1 2 3 4 5 1 2 3 4 5

C D

A HLE 120 VB[] 7 b, 25 PEAR BE 55% ~70% ;B. HLE 60 V [} [A] 14
h, A8 PERRBE 55% ~70% ;C. B & 50 V, I [E] 16 h, 28 PE K4 BE 55% ~
70% ;D. HLJE 120 VB [8] 4 h, 25 BERE 45% ~80% ;A ~ C Hf kil
1 ~5.16S rDNA V6-V8 X HLL PCR f=4#) 1 ~5 5;D ik 1 ~
5.16S rDNA V3 X i PCR =4 1 ~5 %5

Ee6 JIZHNEME DGGE BIER BikAHEAEMHRML

Fig.6 Amelioration of DGGE voltage-time context for endophytic

bacteria of Chuanxiong Rhizoma
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2.5 V3 X5 V6-V8 X DCGE &4 2= S0 A Kl
6 (D) Al HI, 7635 B AL UK A5 R, XA Py A 4 R
16S tDNA V3 347 PCR-DGGE 4> , 7] 3K £ ¥ Wi 2%
RS2 B 15 R SR R T SR AR S A 1 T4,
JIRAGF 9 ZHOR IR T N5 A S PR ok BB 7E AN [A])1]
EREAS E] o S i 22 Sk o B XSRS RE
WA AT V6 ~ V8 X 17 1Y iU PCR-DGGE , 7£ &
% PCR Wy BOKs I 7 51 45 40 o1 1 50 00 A7 43 25, 38 0
X 4 TR 2%l (0 U0 e MR I 1) PCR HERR T 48
AR 53y S b A i g (A R R 20 09 TR S RE 8
ATEF S 22 5, LKL 6 (C) , d B P9 2 40 1
ANTR] B 1 5 A A rh B S A7 AR ) Fh 25 5 10 SR 5
I, B 2t )1 5 A 2 N AR 40 TR 16S tDNA 42
#47 PCR-DGGE 43§74 18 B JF 51 R V6 ~ V8 X, %
N7 1) B AF HL Uk 2 80 AR VB EE 55% ~ 70% ( Gel
6% ) , FLUKIEBE 60 °C L 50 V, HL kBT[] 16 h,
3 itig

BRI SCHR [ 7 ] &F X BAT R — 7 51 (168 rDNA
V6 ~ V8 X)) ) PCR-DGGE HL Ik Z 84 1 )1l 5 N A=
Y0 TR R S5 A 1) 25 5, R BB AT B BRAR Y B AIUR AR
SCOLAR A L Uk S80S SCER L7 14 51, R BIXE TR
[F] A 0 A, R L A A R R A B B P 9] R E S A
1E2 5% ,DGGE Bk ZH o A AR . K, £ XA
[ 52 % 52, DGGE 2 56 22 i ¥ I 3#F 47 40 S0 2% 14
k.

DGGE X} <500 bp B DNA 4 H A R 4 i 57 Bt
R OARCE AT 16S tDNA V6 ~ V8 X R T 4 5%
PCR W4 3477 =0, 46 2 IRy 3 Z k47 7 H i B
(750 bp A A5 (4 7 Be) BYI e DI, N AN BE A RCHEBR
fii 2 DNA [T 36, B3 e &9 34 = K g <
500 bp, 5% 4754 DGGE Hiyk ik ; 3 H 16S rDNA
V6 ~ V8 X 3 PCR fiff% DNA P24 i K T V3 IX
PCR =4 ( <250 bp), f & T B 2 /Y ¥ f 73 3
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