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WE: FAMHE 16S Bk RNA EE(DNA)RHH ) B K ES R MEHR T KRR AE %
54, MIRSEKRE P E 4B DNA, LLAE R 57 507 Y3 3 16S rDNA, 14 8 OB SO, BEAL
SRS R, B BRI 9 DD B IS AL 1K 48 16S rDNA R R, FT 2 R B B Fh 26 OB R
SERAEERBRBESH . HHRESK R & RSB R RN ISR A E Y U A
ORI ER B ST H AR EZENMANE,

RN 16SBMEA RNA ZH;REEFBRES ST S B HE KR
hENH#ES: Q938.1 XRRFRIEFE A XELHRE:1000-3207(2001)02 - 0111 -05

IE4E% ,DNA I £ R RREFIZRAHN SRS FIRCRET ZHTRIEED
RBESFRELHRAEEBHESHRAITRE, BREBECLRERHRE 16S Bk RNA
#H(DNA)FF L, ERRSHRBER L% —5 HMAHE 16S 1DNA 1% T X3 ¥ 8 it
®12 FEMY MK DNA FFIE R TEHR TR0k AR S AR RESREDT M
BEAXFEHAEDS . BEMy BA®EMERYH0 16S 1DNA H 44 R A Y H
b, BRI R ES RN BRATERERMICY, AAERENS
B RREE R, FRE RS AR RE SIS AN X REERATF N A ERE SR
Ro AIME T A 16S rDNA BR ¥ R B B £ B PE R K IR 58 40 o BE V& 45 M B 05 5

1 #EE5FE

1.1 DNAHE REVHE-MNSRETEMNINE, TEBEKMEEEKREEENT
PR IEGRYERZRESRE BF. AELFERMN S0 TS LA 100mL MKE T
20—50cm MBIKIRA , BH W LB EHFRFT 4C, #Hik DNA 2B E 24h 1T,
1R 500l 14 7R, SA 1mL 0.2mol/L NaOH 847, ZE ¥k % 10min, BIK 5K R
E 10min, #EE —®K; WA 1mL 0.2mol/L HCL B4, &5 T 10 R/NEHELE,
F-20CHRFH£H.

1A% E #8: 1998 — 06 — 20 ; # 25 B} : 2000 — 07 ~ 30

ELWE:ANNHEREITRTEMPILE S AP 2HEE )

R EER(1967—), B, WAE KRBT RELERY RF T TEAFEWREENBESHR
BAEE:HERAEESBERFEGFRELHE
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1.2 16S rDNA B PCR ™1 BB &1 PCR 3% (% 1), 3, 1392R 738
519,70 68F AW A . FE, BS54 T 5161831 (Degenerated design) ,N 68 A,
G.THMCHNMME,MKSRASFIARGC.THAGHE, M5 HHASEBT HILTHRT
ME AR TDNA. REEREH 2L B4R DNA, 1. 5mol/L. MgCl, ,0. 25umol/L IE & [
5149 ,400pmol/L dNTP, 1 84/ Taq DNA B85 1 5 R 2 vk (B4 - miRt), 78
B %A %5 :95C 3min # 94T 1min,53C 3min,72C 2min30 E3F , € 72°C E {4 8min,
Z9| W& — MR A9 16S Bk RNA XA Ay ML E4 ¥ «DNA, #3195
W4T HIMEMTF E. coli 16S tDNA # 68 #1 1392 fi ## 8, Bk, PCR = #1K £ 1339bp,
PCR =¥1imBE 1 fim.

1 SIHETNRREE. colil6s rDNA LN EGEROT HE—1E
Tab.1 Primer sequences, their target sites in E. coli 168 rDNA and specificity

ElE B3 FIWIEF(5 -37) U& 4 1

Frimer name Primer sequence Target position Specificity
68F TNANACATGCAATGCAKCG 165,68 - 86 W Bacteria
1392R ACGGGOGGTGTGTRC 165,1406- 1392 il F Universal

1.3 PCREWMRME ff TA RS EWERKIFSAM 16S B
RNA ZEE Y, m46% PCR RE =B MA 2uL & 1 B4 Taq
RAEO—MHFRN B, TR EE T 72C 4R 8 30min, BF
BERNPY, B AER B #E, VI3 DNA, HE TP &EH.
pUC19 TR A Sma T 8640, 0 F T R AMGE R, 75 100.L fE
REKZEHEH Sug BB DNA, Smmol/L dATP, 3. 75mmol/L MgCl, ,
530 Taq RARER—F R 58 i, R WTE 75C {Ri8 2h, LB
AER RO HER, JUE DNA, HFETAKPEMH. F¥IHFEMAMN
DNASI T 8k 2:1 BE/RHIR A, A 5F DNA & &7 300ng &
.6 T4 EEMERT, T 16CEZ 24 DL B BZERBIFE
DHS5a,
M1 PCREMNA 4 4 BRARKGORSEAYMEYSN EHREOEA T, HEHN
o e HHK 100 AT BB A TR, 4 DRI HE 134186 Hhinfl 8
i PCR -t 1 sy PO TR, 2% BRAKEE 82 hy VK , 2678 L0 4 4 BRI IE 0 1 R
TRt it 165 DNA RE R, REZ LER WAL 5 DNA HF
Fig.1 PCR amglified WEEBEY)EHEE—R, N (DNA REER B82S MBAENK
water bacterial fDNA, o Ei4) - By R AH A4, 35 77 246 9 R4 FRATIE. rDNA 384 /)
Rzmﬂ;r:ﬁg ¥ B o T 4 A 0T 0 O 1 A, 7 AT BT B R R
s w difen, 1-5 GEHHSMR P Shannon f¥ BAEH H=37, « £, HIH AR
concentrations, lane | SHRBFE M BIKBE RN, Kb £, BE x # DNA 2 E B 695

molecular marker 22 H = - e (A= f) g+ £, % (1= £,)n, ]2 HE
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{55 R TR E R RS RN B ERAE, KR, £ f, AN x oy &
BRI B4, n, w0, SHBI0E x W y R RO

2 ERESW

2.1 KA W I6SDNAFRBIMEABRKESHEYE PCREFHT HEXHAEYN
rDNA, MM EH FikFER T ML, B,

FEHE IR EE DNA BT AKF IR 16S# 1 234567 8 9101112131415
PR RNA B, RRIEPRGHT O TTHE
16S rDNA BB 41k, &R E 13 M4 E (DNA
EER(E2), aTamnmEadREERER X
RATERHEMFERBHFARMERE, B %
] —HRSERE b =5 A P9 AR AR R [R) %) 2 B B, X
TEENRBEHEKBIE, MARER EEE =
B, e MBkAE, FA, &80T RL, o =
BTEMSNS TR, U#— S HEMEHE -

BB R, YK 2R S0bp IR B TR =

Ak EN RS HBEET S-S XRAELE §
A4 et , SR i FE R E R, AT L

NEAFRHAEAN S EERREANFFRMGEE. B2 AKHBEE 165DNA RER,
EEAMBEENMBERT TER2. RAZERND 1,15 3 4F iR
mﬁg%ﬁ@kﬁk!& 13 ﬁ"ﬁ. ﬁﬂ r.[:l ‘;E" 2 ﬁ: Fig-2 Bacterial 16S rDNA genotypes (Hinl |
BOSRRRAEAE 0.1, MR TR E B R, 4 1 "osmetion pattem) in suetic environment
FOLE A —W, BRABLAS TS S 0.225 f1 0,011, A 2 H 002w 2 258
A2 BEKE, XRBEETRSFTHKABEFARAGEFENHH LT, LEFR L%
o BEEEHERECN 1,029,

2,2 KR RAEBELEN SHTHDPHESWNHMEFERU AERBERE,
FRTFR B B RHETE 5 S SOk 08 K IR B 40 B T 0 45 0, BT AN [] ) 2 [l o
THHSEANEE MEECERBR Eo @ &EH, mH, FOR T 48 K 2804
ELEEBANFAHE FESHMEYENVEXLEFRAEMATERER 2R
WA, BT K ERAREANBESHESNREESRE D, ERMEL&
RHEMN BAETEMENBEEZREAFRITRAENZHEE SR ABXRANERM.
FELE HE 1I6SDNACEN G TR, ATHR A BRI REZ N, HAFTF
F ERENFFRABT I EMEA. BT KARHNHEFEZ, BERFE, 1651DNA #
—MEHE AR RESZESHEERRAAHAREA TR ANEEHRAENER, 7
IS H KBS 2B 2R BRI 5 &Y 4 W 28 B0 R 8 R BT (Y S SR R
Brat L RBEMNA,

2.3 HEIEDNASEAZENEL MBEMEH R, SR DNA 205 77 ik B B ir .
7 LB K34 EESROKIRBEAN S PEVLIRIE B VE, R s A SDS o  REE T A A
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N, MRS 2 E B0 — RS - SDS AL HIA A B K BE B DNAY . %R
TEANBRERIUK BARRNRAAREATRTE HE D DA TIIE S 48 AR

(=}
AP o

AERAR DNA 53 B J7 B T A SR8k, 8 2R TR A &, BI7E NaOH %3

HNMPEE ZONE WM AT A B R, B L H4 DNA, 54, L H gk ik 5 3
K& FPIR KA, BRBE A T PCR &AL, B b, 3X B — Fh B T 15 O MEAR DNA S B 5 ¥
ERE R RRER S AR MEARA T AL A T2 BAF BG4/ E
WK DNA, 1T PCR e, DB H B AWK DNA RE W

£2 KL 16S IDNA RERF MR
Tab.2 16S rDNA genotypes and their frequencies of aquatic bacteria

16S rDNA ZEH & EHFBBE 16S rDNA Z£E & H A B4
16S rDNA genotypes Frequencies 16S rDNA genotypes Frequencies
2% 0.067 11 0.090
3 0.045 12 0.067
4 0.225 13 0.011
5 0.124 14 0.022
6 0.056 HEHARRY
7 0.056 Plasmid recombinants 89
8 0.090 E2E3cEig
9 0.079 Diversity index 1.029
10 0.067

¥ RS 5B 45— The numbers are in accordance with those in Fig.2
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THE RELATIONSHIP BETWEEN POLYMORPHISM OF BACTERIAL
16S rDNA RESTRICTION FRAGMENT LENGTH AND COMMUNITY
STRUCTURE OF AQUATIC BACTERIA

LI Zhi-gang, YANG Guan-pin and ZHU Yan-hong
(Department of Life Science , Hubei University, Wuhan 430062)

Abstract: In this study, a technique describing aquatic bacterial community structure has

been developed by using restriction fragment length polymorphism of 16S ribosomal RNA
gene (rDNA). The technique includes isolation of DNA directly from lake — water, amplifi-
cation of rDNA using bacteria — specific primers, construction of plasmid library and diges-

tion of randomly extracted recombinant plasmids with restriction endonuclease. The struc-

ture of bacterial community is determined using tDNA genotypes and their frequencies. This

method has potentials in analyzing hidden genetic diversity of aquatic environments, tracing

biological effectiveness of pollutants and evaluating environmental quality.

Key words: 16S ribosomal RNA gene; Restriction fragment length polymorphism; Bacterial

community; Aquatic environment



