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Influence of application of GC-clamp on study of seil microbial

diversity by PCR-DGGE

LUG Hai-Feng, QI Hong-Yan, XUE Kai, WANG Xiao-Yi. WANG Chuan, ZHANG
Hong—xun (Enviranmental Biotechnology Lab.  Research Center for Eco-Environmental Sciences, Chinese Academy
of Sciences, Beifing, 100085, China). Acta Ecologica Sinica.2003.23(10):2170~2175.

Abstract:As a new DNA fingerprinting technique, denaturing gradient gel electrophoresis (DGGE) was
used to analyze the microbial diversiry in different environmental samples, which has given people new
ideas of studying the microbial community in soil. This technique is based on the direct extraction of
genomic DNA from soil samples, the amplification of 165 rRNA genes (V3 region) by using the specific
primers and the separation of the PCR products by DGGE. Three strains (Escherichia coli DH ba,
Staphylococeus aureus SA-1 and Agrobacterium tumerfaciens 13129) and seven soils sampled in different
places and different depths were used in this study to evaluate the influence of GC clamp on the result of
bacterial diversity by PCR-DGGE. The genomic DNA of three strains and the soil samples were extracted
by a traditional cell lysis method and a cell lysis method based on the high NaCi (1. Smol/L) and long-time
high temperture (65 C for 2 hours)respectively. Then, 165 rDNA fragments (163 rRNA gene V3 region)
were amplified by using two sets of specific primers Fi52GC 4 Rsis with a GC clamp in 5'end of the forward
primer and Fasrs Ry without a GC clamp. The PCR products amplified by two sets primers and separated

by DGGE respectively, The results showed that the 165 rDNA fragments with a GC-clamp (amplified by
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primers Fy;; GC, Rsis) could be clearly separated, but those DNA fragments without a GC-clamp
(amplified by primers Fiz, Rsy) couldn’t be separated well in DGGE. In conclusion, the GC-clamp was
available for separation of PCR products of the microbial community in DGGE ,and it is more helpful for
identification and classification of the microbial community in environmental soil samples.
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GROTRERDIBFERR T EAEYEREFRANBRE - AARALST IR LM EDHER
o L B P R 0. 100~ 12, ELIX RN A3 T 5 O B R BE TR A MR M - M RNE ) A R Y U
REFUV HAFEERETEER"OBAEVAREABNET . A TAYFH AT L PCR-DGGEYTH
1993 FHIAMEVESETNRUE A EREDTRERAFEG T LEXR OB T RBEHRBRKL
HERMBRATEN, IRFEETALRESPEERRREEEYRENERNEGDNA R . EEN K E
BABH A 165 rRNA ERRIAEH B 8 51 Wk 1745 R 1ERY PCR {738, R 3 PCR ™5 A DGGE 3
FrorEmE e ATES M EYRIEERENER.

THEREEREK(DGCEEAR FEFERETEAARELARANNO TN (REANPHRENRES
1) o T RO O O o A o O o R A AR EE Y 0LEE DNA S TRURLIKE BRI L: MAEFI AR DNA 4+ FF
A R M7 4B T2 SRR 0 A [ 62 8 5 kST BT, W T B8 46 2 M BT il U3 21 A R 4 DNA 5 BE 22 3. |y
FEEMED NG HHOH 165 {RNA REAF A A XK M ENFHER KX, FUERS T
K BCST I3 4 M 0B R LB i 16S fRNA ZEMS AR ER K SEAL % HERK LD
HEENETHLE RETUBNHAERPRED ORI EMBR, TR PN E R,

#Z M DGGE # T AW EREM TP XA TR PHEMNEYRE 165 (RNA #H (165
rDNA WO b 18, FFLAZE PCR AR FRBSEMIIHBEE A NEYE . —FE . XF 03P LH
EENHESPHNBREHBEYHEBTARTE IHRRERIEXRERSLEE: A —FE . BHFH
B ERI L AERFFZE PCR B 5 H M B4 WY 165 1DNA K MR #E)S 2 89 DGGE 4M47 9 fiE
SHEEAH . EERA M TR A MEWEBN 165 rDNA KK BB R, AT H 2 #7455 8%
EMEE. AFRAERMAERITT PCR RE KT R BEEA3 W S RETHRIEGC RFE
3% DGGE TR MW, G HXHRBU T REKBENEZRRY.

1 HRSHE

11 #H

1.1.1 LREG XEBHE (Escherichia coli YDH 5a, 4 % (0.9 8 B B (Staphylococcus aureus)SA-1 il
¥F 8 (Agrobacterium tumerfaciens)13129 N LR SR FEF .

1.1.2 HERR TRREST 20029 AREANLEARAECPERLAS T RESTRIDHKD
HMEREHEERD, hALRELNAFREMGEMGE 8, 43 EFRE MAEHNE AR B PRR
HE S8/ TREANY 3ARENR  EESE 0~20cm R 20~40cm 4 JIBE 3 M IERHERE
IR A B ST R A R (L00g), HHRM BB MARRNFERE RESREERE
LB RRAKFE 0~ 20em (M, AFAMI 7 A RBERFIER1E (FERERA IR R 0~20cm
TR, 2% (A E R H 0~20em WA, 3% (HFE KB 20~40cm FHHERD 48 G ARIEH
0~20cm HIWEER) 5% (HAMIEE 20~40cm HPREZY, 68 (HFEAME 0~20cm L REH),7# (i
JHE A M 20~40cm B,

1L1.3 BREE TRAABRIEEB|WRRNBABAAL CS510A BXBER . WO RS
PRI B TGL-16G-A BB HRE O HL, W6 H A LB S a8 1 752C 40T R4 de 65
it RSO LR R R DY ~2W BUA Y.

L2 HE



23 #

&
4%
=

2172 *

1.2.1 HERH DNA HEESHL

(RO EFEADNA B IHTREEOEEA ONA WREBEM L+ TANTREERR
FABA A MHEA DNA il & G &5 . SK251) . & A P B F 4R 1T .

(DEIMESHEFEADNARR RABNBERSHEERETEBNLIREQAPRERENA
DNA,

ERSEFiE AHR 0. 1mol/L BEEEE: (pH 8- 0),0. Imol/L EDTA, 0. Imol/L Tris base (pH 8. 0),
1. 5mol/L NaCl,1.0% CTAR,

@1 MEGLE 5 g HMMA 13 5mi BEE TR A 500 B K(10mg/L),37 TF ,225r/min &
3% 30min §5 .M A 1. 5mt 20% B4 SDS, 65CK# 2h.

@R E4 DNA (M # LR A TR DL 20003000 () BE.C S min fARE EEH.MAL: 1 8
&5 AR £, 9000 (@) .0 5 min BFE LWHERPMA 11 MBS M LK Z BT &I E DNA, 9000
(@)L 5 min, AWK TE B rf BUBEMILEN NN EEE DNA HEH .

AL WHERHEEA DNA gk & F& N8l & H A 6535 7R W YRR
£ PCR 14 /% &) S0 BI ), 448 PCR B A7 S8 RFEMI =1, Bt & PCR AL Z B 0 B0 £ WAL &
EEZHDNAMBRHAGAL. FLBERMAERY DNA SRBERBLEE TS TRERBRSERL
AT B DNA BEGAM & (=58 SK11D I BB RS Ko,

1.2.2 EEHA DNA & PCR §1¥

(1)165 rRNA %5 V3 K M54 #HaL/iE 0% B4 DNA fE4 %4 88 R W (PCROMBHR, 65
Applied Biosystem # Gene Amp PCR system 2700 RER B, RHFL M A S AWM A E N 16S
rRNA A V3 K EHHR AT 84 1(FnGC 1 Ra) MM S 2¢Fu M Ra) . 51414 1 MG
2HENETEASIYHER EE3PHE—ITEEGCH 0bp WGC R EEH. A4 LHERIIYEHE
WGC EREHR . TAE 2 WE., ENEERFHI N Fu, (5'- CC TAC GGG AGG CAG CAG -3)5Rs,
(5'-ATT ACC GCG GCT GCT GG-3'),GC & F#i#, (5'-CGC CCG CCG CGL GCG GCG GGC GGG
GCG GGG GCA CGG GGG G-3). SHPAS 1 P PR BREY ) 230bp, M4 F 2 4% 190bp.

(2)PCR RUEE 100pl ¢t PCR KR & 41 M0 F £ 100 ng MBI .30 p mol 453 #1.200pmol /L
dANTPs (8 # 10mmol/L), 10ul # 10 X PCR buffer (without MgCl,). 1. 5mmol/L # MgCl,,5U # Pfu
DNA ¥4 88.800ng 194 I ¥ (8 8 &3 BSA A B HEAHE 1004,

(3)PCR R i 4&#f PCR KX AM% PCR MWW, B MAEHKHH 94C Smin, 7 20 MEZFH
94'C lmin, 65~55C Imin # 72C 3min( A BT HBAEELBE TEO5C) G 10 MEF K 94C
lmin, 55C Imin § 72°C 3min B/ 72C FEM 7min .PCR R WH 1. 7» HIRBERE KRN,
1.2.3 PCR REFYHEHEBEERBK (DGGEY4H R Bio-Rad A7) Deode™ N HERTKHME
i PCR R FH#H A H.

OERKHHE FARFEHESEE BRITRTE METHEAMEEMN 0% 3 100%,20% 3 80X
B 1035 B IR P A ML AL BRI 3 B, LR AE PE A RO PR MBSO ZE IS B 4Rk U, B eI R 304 3]
5094 8 10 # T P 45 L M 0 B P47 B L rh A ek 500 v ok BE MM JBE 0 L 1) T AR O

M, Rk ERe HRERSEER.MAXE 10% IS mB e PCR & & 20~25u1, 7 120V
B EF .60 CHLYK 5h, RKTHIT . HERE EB Rt 20~ 30min,

@RMRME HR6SeERA YLN-2000 ERES SN REGTELBN A RHTEH o
FroRRE DRI EEFRE,

1.2.4 WHEREELREKOCGE) S HBIE K PCR “HNRkFENIT NBREIRHSLEREE
B B (DGGE) 4+ % 5 e s Sk B i 8 b, B PCR P4y ik & SE T WA 2 40 7F 2 90 T B 51 o xt
DGGE % m.,
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2 ERSH®
2.1 ETREHFNAR PCR ¥4 DGCE EHK 4r B

W3R OE B IR R F S S P 9 PCR o BRI 0% 5] 10026 B B BEHEAT
SRS KA LE L.

A LTUEY, 3 LRERNSFES W PCREFYHNBESCYEREATHRPTLERREM
SE.ERENIEARLAFHREEE MEMRSIDAE 2N PCR YREYVEZHTRRTFEB
REFsE. EakhBIEEREUMERTIMBEEE—RERNARELH.

2.2 1%+ PCR =#& DGGE £HK &
WM RORRSI YA MM PCR A EHRKEMN 2048 80V i E B HFTAH,
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MY Denaturanl conseniration]) B FIT Densturant concentratbon]t)

1 SHLRERMGTINAE1AAE 2 PCRTHR MWz 1#+MERIIVES 1 MEG2PCRIYNE

AYWHEHEHR KB BB SR A i
Fig.1 Perpendicular DGGE profile of mixture of PCR Fig. 2 Perpendicular DGGE profile of PCR products
products amplified by primers setl and sex2 of three amplified by primers set] and set2 of 1# soil

strains

ME2TUBR A BRI PHS LM PCR FHEEHTHRPITUBBRFNIE AN
5 &S FHARKAF ARAHEUHE 1T LBERPELH 5 AR 165 (RNA WERFBRE
PCR "84 S5 190 i 3 s T S L O L SR 2 B PCR =Y B ARM S RILH AR K 165 tRNA #]
25 A B TR HE B e 0 o B K 168 rRNA 9B B A B 524 R AR T AL 90 R B DINA, WA T 8878 JL
#AEMay 16S rRNA WER KB ERBIAHRSH.
2.3 AR LS PCR =818 DGGE ¥iTR 4 &

# 7 # R A LR B MR R BT 4] DNA /6 A 8UE, 4 B R R A R 51 993877 PCR 5738, W LIAR
B PCR =4, i PCR P AR X 0% B ORI BT EHEHT A M. LR R0/ 3 KR,

ME 3T, DGCE EITRTHREF S RERMAMNAR  LAFXEA L RRERGIYES 1 8
PCR =#Ri#H GC R F4H M PCR =47 DGGE T HHA KA H (8 3 4), i L0 563194
4 2 11 PCR ¥ B)E GC &R & H A PCR ¥ 7 DGGE PRBHEH S ® (B 34).
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FEHR ¥ Plots Mo,
B3 7T HERERSPCR BN DOGE THRAREY
Fig, 3 Paralleled DGGE profile of PCR produets of seven soils
WE 7 RIHB TR LB RN A I MPCR Y I B 7 N 1B T RINBERSTIHES | & PCR =8N
{Labels; 17to Pare the PCR products amplified by primers set? of seven soils; } to 7 are the PCR produsts

amplified by primers setl of seven spils?

THBEER % DGO BRI EER L RAE FHH Denstyrant
RMEERE LT RRME 4 FRY ESH B b
e R TR RER R, NS DNA S FHARE
BABER ERERANRLARSRS. THM
DNA 4 FR SR8 8T M ENF R Rl Eax
SRR . BT RRNRET R ETIRS T
B AR 17 6 B 05 0 30 58 BT 08 46 B 600 7 4 R
B DNA A BSR4,

GCRFERE-—TE S GORERERN . GTFH
BGC AR FHUESENTE Y - BHRNBRTY B 1 Semple | it 2 Sepic 2
B TRUERD. %00 RREBERT
DNA R4 Fi— 8 B ZEDNA REUE L BE
WM A& SR DNA, & PCR-DGGE # £ 8%
ERETFRE EEETHN BN GC RREWE,
BEAT H8 POR P &6 R i s PO b D B B (R 0 4 WS A T {78 B 42 PCR
W DGOE MR 24K, TEL FHNE PCR PYLE AT EHMNNR KRR MIEN L Ro®
W2 P 26 MLBE , T ALEE DNA T DGGE 898U 4T W EBUR T DNA 4 F 04 &5 DNA Mk 35l X
%, 5 DL AR RTAYIEK PCR P8 &7 DGGE SRS R IR 1084 DNA SR HHEMN SN
9, 57 DGGE IR EER R 249,

63 PCR-DGGE X - S8 S i & B 20 p  oh BB B — 528 T3 DGGE BB M &
BTN T L I M R B TS R R AR R 2 R R I Lk TR A B B B
RFFEL. BMOMFETREREY (QOFEA RN DNA FFH PCR WM BN (O3 &%

B 1 Blectrophoresis

4 DGGE 3 DNA F#fsara R § R
Fig. 4 profile of separation of DNA {ragments by
DGoER
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RENDNA K ERERITHNE. TRRAMAAHMFFR. BLOF R e L HERK PCR FY#E
DGGE i w4 B ERM L. DGCE 4B EH— M A—@ & B AEN TN & 2BH M PCR
PHERTET. WEE DCCE M BRRAH BEAY FERLSF HERETHEZR THRHA.
3 &t

F PCR-DGGE Jr#£ X SRR S i 30 PR AL B R HEEAT R R BT L 48 PCR A B R EEIE M 5

Wi 5 BB GC R FEWE.PCR Y 7= ¥ & DGGE B K P& 854 M4, XA FEA R (L
WO R E S D i DNA I G S5 52 -4 42 . XM S IS DNA K I T XA S 4 1 A Y B 1
BYER.ABRAE - PRI RNE FUEES) RS TTRMASRER. B GC RESHEER
PCR-DGGE X S B & (Mt P HE Y LSRR TR RIEFLER.
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