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Abstract: Spartina alterniflora, an introduced species vegetating on inter-tidal flats from the eastern
coast of the United States, has become a hot topic focusing on its invasion to local species in the coastal
zone of China. Impacts of S. alterniflora to soil microbial diversity in Jiangsu coastland was discussed
by the result of denaturing gradient gel electrophoresis (DGGE) of polymerase chain reaction-amplified
(PCR) 16S rDNA fragments in soil samples of Spartina salt marsh and mudflat. At each study site,
fifteen plots were sampled to provide the sediment characteristics along the tidal flats in different sea-
sons. The total bacterial DNA from the two studied soils was extracted directly, and the DNA was puri-
fied by Sepharose 4B absorbent column for wiping off the humus. 16S rDNA of bacteria from the two
soils were amplified and were separated by DGGE. The samples got different DGGE bands because of

the difference of microbial diversity in the two environments. DGGE profiles of the PCR productions
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were compared by similarity analysis. The results suggested that the soil microbial diversity in these two

environments were not high. And, the two kind of soil samples got similar microbial community struc-

ture in spring time. As a whole, the microbial community components in inter-tidal zone differed with

seasonal variety. And S. alterniflora has obviously changed the microbial community components when

being introduced to Jiangsu coastal inter-tidal zone.
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H M B ( Spartina alterniflora) B35 14 1B 28
F AR SRR TR R, O Ve IR M A 4R
PHASEERE T ESHEYMHRER. RETF
1979 45| iz F, BT HAEEREHEKERE
PRI R EL K 410 km® |, [HRIE S — &
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REPERS 200 £51°), 78 A By 10 845 TR 4 HT o
rRNA SIAA RS H L X RN EELY
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LI W 5 AL T R IR A 1n) 6 W 3 1 U 1
KU FE KSR £, EF YRR 850 ~
1000 mm, & FFLHSiE -1.5 ~2.5°C, By
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Fig. 1 'The location of the Spartina salt marshes and mudflats sampled at Jiangsu,
China and the sampling scheme along the inter-tidal area
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Tab.1 No. of soil samples used

2002 €E 10 H Oct. 2002 2002 4F 12 H Dec. 2002 2003 44 H Apr. 2003 2003 47 A Iuly 2003

YR mudflat 1,2,3,4
HIEKEELTE Spartina salt marsh 5,6,7,8

10 11,12,13,14 20
9 15,16,17,18 19

#:1,2,3;5,6,7:11,12,13;15,16,17 535 A 1 RE 0 ) HE A0 BEIR -G OB 04,8910, 14,18,19, 20 S35 0 B R ITA HER BTIR G 4E

Note: 1,2,3:5,6,7;11,12,13;15,16,17 respectively stand for soil samples which mixed according to the grads along the seaward direction in

Spartina salt marsh and in mudflat; 4,8,9,10,14,18,19,20 respectively stand for the soil samples which mixed all the samples from each quadrat in

Sparting salt marsh and in mudflat.

1.2.2  +3 DNA RER RS 4k

+:4% DNA £ RBUR 8" 8K
B g IREBEMLFE, A 2 mL 0. 12 mol/L BERR4N
Zrpik (pH 8.0), 150 r/min $fE§% 15 min, 6 000 g
B0 10 min; 355 B3, BEE U FRE 1R mA 2
mLIEH B AW [ 15 mg/mL EHEEE, 0. 15 mol/L
NaCl,0.5 mol/L Na,EDTA, pH 8.07],37 C Kk it
B 30 min; 1A 2 mL 2% (0.15 mol/L NaCl,
10% SDS),65 CHRE 2 s B M 3 KK
(-20C /65 C), AR AMM ) DNA;

A 2mLO0. 1 mol/L Tris — HC] (pH 8.0) -t N,
INCENRE BB ZLIMR; T 6 000 g 3.0 10 min; U4
3mL _FEKAE, A LS mL B F 1. 5 mL €45:
FEE(24: 1, V/V)ER, B 2.5 mL 2B FR
BRI RBU= 4, SRR A 2.5 mL &4 BILAE
(24 :1,V/V) ¥, 12 000 g, .0 10 min; BLAK AH
2 mL, iNA 2 mL 7K¥& 5B, —20 Caf i ; il iR
#T 12000 g 20> 15 min, 28 CHtF, 185|143 DNA
FEY .

I FH Sepharose 4B W [ 4% 2 5k Fir 2 DNA 1§
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R RETZE™ 8 1 mL SR SRS AT LA
FRui AR 1%, & $H 7T Sepharose 4B,1 100 g
B0 2 min, 4k4E 3 H & Sephrose 4B B SEIHET
A, HRIERAAE 4 om Zo A5 B ELT AR A
TE (20 mmol/L Tris = HCl, 1 mmol/L EDTA, pH
8.0 ) B IEUE 2 IK; DNA R MIE T 100 pL
TE 28 ik, BRI FAE 1,1 100 g B0 5 min, I3
AR

1.2.3 PCRy#¢

PCR 5 1 % FRALGE [ 5 | 907 R B B % 5 4
(BEEETAEMTRERARFSAERAAEGR)
E A 81 #7: Pe3f: (5’ — CGC CCG CCG CGC GCG
GCG GGC GGG GCG GGG GCA CGG GGG G CAG
GCC TAA CAC ATG CAA GTC -3');P338f. (5’ -
CGC CCG CCG CGC GCG GCG GGC GGG GCG
GGG GCA CGG GGG G ACT CCT ACG GGA GGC
AGC AG -3") s K Ja1 B[4 PS18r; (5° - ATTAC-
CGCGGCTGCTGG =37),

B2 uL + 38 DNA {E JHR, 317 PCR 914
R, R REAEFR S0 wL'® :dNTPs( 10 mmol/L)1 wL,
BSA(8 wg/pL)2.5 uL, IE[H 514 P63 (5 P338f)
(25 pmol/L) 1 pL, & 5] ¥) P518r (50 pmol/L)
0.5 L, Taq ®§(5 U/pL)0.25 uL,10 x buffer 5 pl.,
MgCl, (50 m mol/ L)1.5 uL, E7§/K 36.25 pL,
RS¥™ .94 CFAMES min,92 CAM 1 min;55
CiRA 1 min,72 CFEM 1 min,30 NMEFF;72 CHE
{4810 min, PCR [ T PE 2400 PCR 1Y ( Perkin
Elmer /4 87 & ) H#47,

1.5 % 37 REWE e8Ik A PCR 4 B4 28R (80 V,
1 h), LA DL 2000( Takara 23 &) 7=gh ) VER-FEES ],
1.2.4 DGGE

3% F Bio - rad 22 &) Deode £4t %t PCR & R =
Y T B . XFF P63f 5 PS18r w4 i =4y, ik
RN 6 % , A MR 40% ~80% ; Xt T P338f
55 P518r Wy P= M ik FICVR 0 8 % , B HEHS
JE30% ~60 % , LAKH B A BERUR

BUPCR =4 15 pL B8, 20 V ALK 20 min
JEVAKH E, % P63f 5 PS18r g1 =4 % H
65V, 15 h; Wit P338f 5 P518r [y 18 =4y | 3¢
RS0 V,15h, TEHRELEHRE 3 01 Bir
2 (DL 2000) ,HHEampEFF.,

RIKEEH )T, BERE T SYBR Green I(1:10000)
Hu5 30 min, L) Bio — rad 4\ F BIEERE BLE B 5 Gel

Doc EQ Gel Documentation System W55,
2 BRESW

2.1 SRS E DNA BYERERFI&GL

R E SR KRB L
#RT R DNA, B A LR i i 2 U ARE &, X R
o TREM S LD A AR R R TR , T X
YIE % PCR 4 88 )5 iE B A MGIE R, H e
PCR SR 4% - 44 5 ) DNA ¥R #EAT4E
b, TEWA SR, & BB (2 o IR A0 6 A L 4
DNA # BUiR ] & (U0 Qbiogene 7\ ] #) FastDNA
SPIN kit for Soil) , .70 P UE X -4 v b i 78 R i3t
AR B, XK KBS 8 PCR §7 1% K
o %4 R Sepharose 4B W FHHEXT I H AL 5745
B DNA dEfT4idb, ARk T X — 8, A e
#EfY PCR MR (L T 4 FE 5 1) DNA RS AR .
2.2 PCR =il &5 R

RIS KBTS [ 99%F 16S rRNA #4794, LAY
e ANE A - S e a7/ R SRV R e
o), R LB R SRS Lk 5 1 (B 2) o 514 P63f &5
P518r BT 18 B By K B 24 474 bp , P338f 5 P518r
AT 1 b BB 2 236 bp, 5 R Bn L4
F A AP 1, B&HK/NS B & .

() ¥R 1~8  sample 1~8
2000 bp

1000 bp e
750 bp e
500 bp 8

250 bp [
100 bp

DI2000

DI2000 FEM1~12  sample 1~12

2000bp_®
1000 bp
750 bp
500 bp

250 bp/
100 bp

TR e B e e o w e . e

(a) P63f L5P518r {9 =4
(b) P338f P51/ =)
(a) by P63f and P518r;
(b) by P338f and P518r

2 PCREEFHIEMER
Fig. 2 Agrose gel electrophoresis of PCR
amplification of 168 rDNA from soil samples used
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6 3] JRITER, 58 SMRPEFEAK B IR 4 iRk 4 4y 16S rRNA RHIE 43— LATL A5 4 W8 ) A ) 803

P338f 5 PS18r § ¥ I A A IR T 57— X 5 | 478
PSR,

DGGE FIEF W EE R E/R T M YRk
M BREAETREE , R f R E, M SRR, X
BRI AT BHA SRR TR, TR B
SRR 16 MU B RE, SHATEMHNA EA K
WICH 1, BWIEH 0(R2), HFEREFREMAA
TR 20T DGGE #8707 L4385 8 H RS H e
VKA, LA AR B TR R824 AT

M2 ]I, 1 (] TR E T BUAY A

FESH1~10 Kb 1122
sample 1~10 M samplel1~22 M M

M

sample 1~10 M

A A YR AR AL I R R A 7 B B R B
e Besh U R EAL, PR T A Y A
YERARRE(L . B (4 A) 2 RBAE YR,
FHREE RS SR AR, A
A5 T A I REVE B 2R AR B R A, AR
ENTRMAEYBEGTAREEFLEL, BA
DGGE %5 3 v iy 15— 2 24545 7T RE R ph R [R) 40 v b
FEFFIAAL, 7T B2 R IR S AE M R 2
B ARMARIH G KE , A KT 2
HHKELE, AT EMAEN TSR,

FEf1~10 B 11~22
sample 11~22 M

(a) ¥ 5 AP338T HPSISrH Y W=, REIRIES%, TR 30%~60%:

(b) B Ak 9P63f SPS18rHIY 1=, BEIRIE6%, EIEWEF40%~80%; M : marker, DL 2000
(a) samples 1-22 stand for the results of 16S rDNA by P63f and P518r;

gel concentration: 8%, denaturalization range: from 30% to 60%;
(b) samples 1-22 stand for the results of 16S rDNA by P338f and P518r;

gel concentration: 6%, denaturalization range: from 40% to 80%; M means marker DL 2000

B3 DGGESELER
Fig. 3 DGGE analytical result of 16S rDNA fragments from the soil samples used

%2 DGGE &#H#EgitER
Tab.2 Statistical results of DGGE bands

P samples PI P2 P3 P4 PS5 P6 P7 P8 P9 PIO PI1 P12 PI3 Pl4 P15 P16  3i} total
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 2
3 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 2
4 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 2
5 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 0 3
6 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 0 3
7 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 0 3
8 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 0 3
9 0 0 0 1 0 1 0 0 0 0 0 0 0 1 1 0 3
10 0 0 0 0 0 1 0 0 0 1 0 0 1 0 0 1 4
11 0 1 1 1 0 1 1 1 1 1 1 0 1 0 0 1 11
12 0 1 1 1 0 0 1 1 1 1 1 0 1 0 0 1 10
13 0 1 1 0 0 1 1 0 1 1 1 0 1 0 0 1 9
14 0 1 1 1 0 1 1 1 1 1 1 0 1 0 0 0 10
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804 ZRIRN KR %2 %
(g 2)
# % samples  P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 PIl P12 P13 P14 P15 P16 3tif total
15 1 0 0 1 0 0 1 1 1 0 0 1 0 1 1 0 8
16 1 0 0 0 0 0 1 0 1 1 0 1 0 1 1 0 7
17 1 0 0 1 0 1 1 1 1 1 0 1 0 1 1 0 10
18 1 0 0 1 0 1 1 1 1 1 0 1 0 1 1 0 10
19 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0
20 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 2

P, position, FRARBELA R LIE KR

Note: P stands for the bands in the different position of the gel
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Fig. 4 Clustering result of the samples studied
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B A] BEATE X JLRP S TR AR S Y, 1
Bt = BEA LR M A AR, B F B R i
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3 #ig

LA R Z18 M S LK EREN
HEIWEE Y 168 tRNA $HIEHEAT 70087, BEISISINT .

(DEEKRELES L EMED PR
59 16S rRNA ¥1¥% 5 B i i DGGE 8 4H , JE i
A LA s AN R BORE G i T A A IR I et
2250, 438 A A S B R AR BRI L AR R 2
BEH-—EER. W DGGE BB LB B H R
X R AR SR AT R 5T, B R4S R AE S TR 47 )
BBkt SR A M RN B SR

(2) el L SR A BT B 1 Ry AR AR T
BAETEARMNE,

(3) IR R ERVE SOt ay - S RUE MR
ZRERRME, “EELEKREA KRR L
TAE IR 454 A — e BRUPE . LB B3R,
SMRFEIEARE MM EE I Bk R THIRE £
SR YIRS 4
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