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Evaluation of 16S rRNA gene clone library in analyzing bacterial flora by mixed

bacterial suspension

ZHANG Shou-yin', GUO Xue-qing’, LI Zhen-jun', YE Chang-yun', ZHAO Ai-lan' , XU Jian-guo' ('State Key Laboratory
for Infectious Diseases Prevention and Control, National Institute for Communicable Diseases Prevention and Control, China CDC, Beijing
102206 ; *Department of Laboratory Medicine, No. 263 Clinic of General Hospital of Beijing Military Command, Beijing 101149, China)

Abstract: Objective To evaluate the detection efficiency of 16S rRNA gene clone library in relative
quantification of bacteria in the flora and its analyzing capacity to low-density bacteria. Methods In order to
obtain definite background of experimental specimen, self-mixed bacterial suspensions including 9 kinds of bac-
teria in equal proportion or at gradient ratios were prepared to replace the conventional clinical bacterial sam-
ples. The suspensions were lyzed in presence or absence of mutanolysin, and then genomic DNA was extracted
with common method. 16S rRNA gene clone library was established by amplifying targeted 16S rRNA gene con-
served regions of the bacteria, purifying PCR products, inserting them to plasmid pGEM-T easy vector, trans-
forming in DH5«, and cloning and sequencing the recombinants. Nucleotide sequences were blasted with Gen-
Bank database. Results For the bacterial suspension in equal proportion, all 9 bacteria were detectable when
the genomic DNAs were extracted with or without mutanolysin. But for the bacterial suspension mixed at gradi-
ent ratios, all 9 bacteria were detectable when mutanolysin was used in lysis, and bifidobacterium at small a-
mount was undetectable when DNA extraction was lyzed without mutanolysin. The bacterial ratios indicated by
the library had certain correspondence to that in the mixed bacterial suspension, but not in a linear relationship.
Conclusion The 16S rRNA gene sequences technology is a good method to analyze bacterial flora, capable of
multiple bacterial dectection, and can relatively quantify the bacteria in the flora. It can indicate the abundance
of the bacteria, but not their exact amounts.
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1.1 BEL5RXA

B ARG & H Qiagen /2 W] , 28 % 1 % ( mutanolysin)
W Sigma 2\ &), PCR X514 [ ABL A &), gl fb Al T 48044 3% $2
A& A Promega AW, BRZ S MW A RREDFH AL
7], PCR ¥ #4441 § MJ Research 23 &] , KA [ Jb & 75 —AY
™ B R R 5 A Bio-Rad /4 .
1.2 #kkiR

i 555 ZE AT TR RR DR ST AL BE R TR I 18 1 ) O St o o,
BT TR RN G2 A 3K 1A ) ) o [ 24 A ke 2 BT, K
FFoa SRR FLER A 4 8 (03 4 BRI DR 1 BR 1 AN O 27 70 AT 1
A ZE AT .
1.3 @ ifeit i

KIGHFT B G ER i R IR b SR F AT A & 2
AT ER VAR Mg O IR MR BB R 3R 3k, FLIR FLBR 1A A% BL B30k |
RILRA3 B ,37 CHE SR o KU AT B A8 Hh ] 15 2 T R 4 i o
DHRT 87 S REFRHL T 1R A b % BR B 76 v [ PR 2 T
PRI R 1 20 S EESRIE E R R BIREEE N 37 C
57748 ho DI BRI o I PR BB A 35, K HF 1 L SR E B
BRUA R IAER TR I RE ZE TR D | 4 o €0 1 49 BR oA R LR 2Lk
TEM O R I R 37 CCRESE 24 h, RUSTAT R 5 £k e 87
SREFREL  ZOFF T RN TH AL BEER TR R B R R 20 SR FRILEE SR,
BIREIE T 37 CREFE 48 hy ARG FRILRE IR, T 15 ml
B0 10 000 r/min, B0 10 min £, TR Al b 2B K A9 41
D, LA DA T R ER 22 v (pH 7. 2) B R T, WA R 2
T IR S i (pH 7. 2) Y6 3 3, Bl S . AN T 14
MRITH, T4 Fi A0 A SV Y AT R K
1.4 FAmimEIRERE FOZRIBIK

TEPEBUZIRIT , 822 BH | BF 1 T 1) 4R Bk e 22 AR O, h s
22 BEE D AR | A B A TR A R R A I A, AE AR L
TR, F5 A TRAR AL B . ARV TR R — AR A 1 ) 2
Wi 0of 2 ol i v T R 28 it 1) 40 181 T 2 LA D T DAL
SEEG FR RO RSN AR IR T K .

X L3 R R A B2 Oy, B 1 ml, LG ARTR

JH Mes 2P (pH 6. 0) K78 T R B B 300 U/ml, X447
WY 130 200 Wl ASES R 37 CHEM 1 hJa A7 S 4R EL
W2, o5 1 0 1 H FAZ R BR IO R G 4 U IR, HLAA 2D T e
QTAamp DNA Mini Kit {77 G #/EU W H#ET . A RR SRR L
YN T 0 240 R R S5 LA (U) TR, S 105 SO < E
pH 6.0,37 CEAFT , 244 A Bk b 40 ML B¥ B 1 ml/min, D(600)
54K.0.01 2 1 A~Baf

1.5 @@ RAs &R IS

RIS 240 T %) 115 ST ) P 24 7R TR S B B A 9 D
21 A T ) 56 B VR B TR R — , TR VR A R A T SR A A N
I 2 R AR 2 B A 22 10 A5 ATR 6 T = TR A TR D i 55 25 4T
T T 2 U AT B8 A DR AT A B Bk T A B0 R R AT 1 B
FERR DT R IHERTA AL ZE AT 1 | 4 B (5 3 4 3K o RN 2L R LBk
W10 £,

1.6 BB

BUR A R — 400 wl 43 3550 2 4, A 2 B .08
#1,10 000 r/min B0 10 min £ 5, 25 175 ;1 4M 1A 200 wl 28
W E (W 300 U/ml)37 CHEF 1 h $2EUIR , 55 1 1y B3
AR WO £ 3 UL R , B AR B #e QIAamp DNA Mini Kit
WA SRV AT,

BURA R 2 ml 43 N5 2, B0, 77 L1
BIIA 200 pl ZBVETR 2 (WREE 300 U/ml)37 CHERT 1 h 425U
B8, 55 1A AN B4 R R AR BG5S R BUZ R , B AL B 4%
QIAamp DNA Mini Kit 357 & 4E 5 2547 .

1.7 #BEXFEME

FIFA A0 B8 FH 5 | %R 5 54T 16S tRNA JE R () & K5
14 BIYIFY R 5 -AGAGTTTGATCMTGGCTCAG-3" Fl1 5'-TAC-
GGYTACCTTGTTACGACTT-3', PCR 4" # & & (50 pl):5 pl
Buffer,5 pl MgCl,,4 pl dNTPs, b F #5144 1. 25 pl, Ampli
Taq Gold i 0.5 wl,BSA 5 wl, BEE/K 27 wl, B 1 pl, R4
#4195 CFIAEHE 12 min;95 °C 50 s.52 C 50 .72 °C 90 5,20 4>
fG¥5;72 °C 10 min, PCR 33 /=4 4li fk #i% Wizard PCR Preps
DNA Purification System i B B R 1E 25 B8 47, 1% 8:9% pGEM-T
Easy Vector Systems Uit BH #4625 BRIEAT , 5o b RAR AL W80
AR DHS o JEAZ 725 40 M3 5700 8 B 45V 2 B il AT . B AR A3
AAT 2 R B RPRHL 120 AN Ee AL T2 9 32% I AR T8
. WP 455 A Chimera Check v2. 7 5l ¢ & 45 A 16S
rRNA B[R A P 5B 4, 647750 LU

2 HR
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IR, R 1,
2.2 RARiR—16S rRNA X B &t 5 20 547
2 YRS AT R SRR AS T A A T, AR U D 2 S SR e
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x1 MEBRESAIMERARZBEIURILE
IS R e AIER R

MERE iR (o) GRG0
TR # 40.45 3.16 12. 80
M S5 24T 1 63.52 62.86 1.01
PRATH L EEER T 32.15 15.87 2.03
PN LR 52.87 53.34 0.99
SO AR 30.24 11.09 2.73
FRIAER T 36.02 16.88 2.13
FREFEERTA 34.16 12.87 2.65
AR FLER T 38.25 20.41 1.87
A 2E AT T 36.53 24.88 1.47

*2 REHEHK— 16S rRNA EFEXEFHITER

AR RET  EEEET  AIEERET AIERERE
AP AP LK AT 2 AT LK TSR 2 K
(EkEFHD ik 5D (GEkEFHD ik 50
WG 55 45T 17 19 25 21
AR SUE AT 6 5 0 1
DR AL HEBR TR 8 7 6 5
KIGFFE 19 17 21 28
A O A ER T 5 7 2 1
WRIGERTE 12 11 8 6
GNE BERR A 11 10 7 6
FLRRFLERT 9 8 7 8
AU 18 20 24 19
At 105 104 100 95

2.3 AR =6 16S tRNA & B & a8 20 5 A7
YA R AR A SR A 22 10 RS ATR A TR T, 2 IREE T
FRRT RS AR AR A A, WL 3
*3 BAE®ET 16S rRNA BEXESITER

AT — AT R
R (e 740 (e 740 ait
[EEaRE| 32 26 58
H A AU FF 11 14 25
PRAR T EEER B 27 21 48
KWt 7 11 18
S AR 3 1 4
BRER 5 8 13
G RERR B 4 6 10
FLRRFLER 3 2 5
WEREZE AT IR 6 8 14
At 98 97 195

3 itig

AT BAUPR A H 16S rRNA S5 [H] 5 [ SC 2 43 #7 7A
TR RS 0 o 78 15 TR 28 A0 P45 L 0 BT TR AL R, R 4R
120 /> Sa B30 15 S 247 4047, BE A DU 2138 A bR A
B8 FhANTR K B S ~20 A4S, 2P R AT T A
FEZFE AT RS ARG: H0 0 A v, A 20 35K TR R RUBE AT T 1) A
B, AN AR TR 28 A R H [R) 26 S 95 8Ny 1Y
16S rRNA JE[R v B SO, e85 120 A~ v b 700 )7 ) 2t
P00, 2 YOPATSERR Y 1 R AR A 21 BB AT R, 55 1
UHGIE] 1 4,

TR B VR VR P o S A R B A R 25 S e, B S
JEE B 7 3 G T A0 R B, BRI A B 40 T i
16S rRNA J R 50 [ SCEA H SR AR F A, (H I R 4% He
BIREAS 5 I ELAK Lo A1) PR B HURZ R 28 PCR W9 34 )
FEAR = LB R B B3 = 5 XA R AR AR

BB A R Y

Fo 8 45 ) 5 22 U RS R TG 16S tRNA 3
PRl o B SC 2 SR, TR A B Y, FH SR 5 2% S e )
B L 9] 5 At TS0 s i ) B E LE 9, A —
FR I, (LG 446 %6 A 2 Mk iy 56 28, BA 16S rRNA
FEPR v B SCIE R 7 ¥R 3 AT IR AR bR AS P A PR RF AL AR, B
A S HRE X 2, R g S 4 R, A FRATTE H
B e e e T, BUBEA Rk tHARAS Fh A 4 T, o6
DK HE B FPIS AR T Ik BE R Gy b T A FRAT T T B A
KR E w T, AT AR AL TR AT B o T 2, B
AR AR A Hh B Rl 20 B 8 £, il 0 16S rRNA JE K 5
WA SC 2 18 7 e S W ) KL T b 97 e, B AR ek 29 o Aff o
HEE,

H M 16S tRNA 3 [K] 7 b SCJF 7 LR 58 pn A
FR BT REPE DO a2 07 R R B TR 28 B A R
Folt O 7 R TRAT R AR 35 B 64 40 R R, AR X T
T R, Z BIAE Y R & R, Tz T
TR R REIIHT o 1205 1005 R AR A BE AN AE S Il i
TRPRA R B L5 1 T R R A 2488, WA
SHAMTEM S AL R ERE R, B E RS
FIRZ5E™ " Uil 7 AR RS 58 4k, TEAHT
Fe 38 FHBLIIbR AR 16S rRNA S PR 74 j SC 2 7 v 4%
MrAm e 2L, BEA PEN VR, SR B B B i, il
SO RAEA F A, A RN

ANy 16S rRNA JE R SCE R 2 (1) B — PR 15 4R 52
A EE IR R R U A — 28 ARWF o A b &
JEHEAT T HCBERIRSR , U 2 XoF X 2 fe 10 22 S P XL
FFHR A, >R FHZL AR ASCR R AR TR R AT T HUAR L0
H AT X A R AR B VA S 56 22 2 T X Ife PRAERAS 1Y), {H
Il PREEAS o () B FRE 2L TS e AN TS 28, B VR MR 1Y
PRIEXEA R A S o SR FHRAR AR T DL e A4~ 7]
R, TEASTALLRR A 20 B 4H B B 1 % b, 2R AT B RUBE AT
B THALEEER TR KA B R E REER B A BR A FLER
TR BRI 1 R S0 ) 32 3 B Pk, DR 3 S 40 o U 2
T ) H LB, 7R ARIMIR AN 2 Y £ K KRR AE L
KN EHE ARSI TE.G + C & 855 07 45 A
R —E R, B SR 2 i R L R O

TEFEAT 16S tRNA JE K (%) “ @ 5147 38 i, 5
Y038 Mt — A oy BB ) A, (A — T LA
8, BV AE R X Br A7 4 i e A5 9 B8 i T RE 51 4,
“IE G Y7 8 A R AR Y, SCRk [ 10 ] HRGEA N
RES W IR W51 97 455 g B I, 6k
HUaI RS |4, 0N Tk 4 ) 3 B S SE 4 B A 16S tRNA
FEPRBEAR &P B sl y 0 RORAK . X & 16S tRNA
FE DR R AR RE ) R S BR TRl B IS 14
2 XF 5 |y [R] st fift FH o] SR 4 R AR AN Rl R T KA
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