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AN 165 rRNA KE D52 I 58 5 Hek B 5 0 Ji i 1) 4t 37
AR AT, R AR, MR

(I RXFEFRMBILERR TS EEE, T LM 310003)

(# E] BB B 41812 ud Ja il PCR Jy i 55 060 i T A RS0 T 40 A AE — AR 2, R
FE T AL 60 PR P4 2, R 2R R T %) W L R e P ik 2 5 40 T A SRR P 12 T 9 7 3 L T o A e g 5%
SEREL, FiE S AT 16S xRNA BN A1) A BE AR X B AT Bl 5 | RIR L, LR 22 B AN B 1 70 7
TRET, X 12 FibRvERE bR (23 Blilh R EG F7 73 B bk L QR R B BT L BRORR B M (B Bk A SE DI 41 DNA S5 34T 1
FOLE BRI, T =R IREH R AE R ARG . &R 48 16S TRNA JENFOLE & PCR HATBAF A HUBIER
PSP, SRR AERINE] 10 45 DLY 168 rRNA KL[H, BIAR S T 2 NG, 57 LB M A P2 DNA 28658 LR
PSR 5 12 FibRfiE Rk (23 Al PREG SR 20 B BRI AT = T A9 e AN - 30 PR T 24 D IR, 18 o 2 BRI
BRI PRI 1 5 22 BHPEARE (G ™ Probe FREF ) KGNy B, 17 AR 22 P R R A 4 22 B PR 4R 4T (G Probe #R£H) A5
o EAYE, R Z O IAYE W R 100% o g5ie L 1 S 1R BRSSO EREF B AN R PO E B PCR 8 1 7%
TT7 ik o FAGIN Ty i, AR SRR ARy Sk o, A9 3R IR A S R R e D o G 5 1T A 4 B
REEigIERS [REZHRILHHRE,2008,10(6) :732 -736 ]
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Establishment of quantifying and typing analysis of 16S rRNA gene by real-time PCR

SHU Xiao-Li, WU Yi-Dong , SHANG Shi-Qiang. Department of Central Laboratory, Children's Hospital Affiliated to Medical
College , Zhejiang University, Hangzhou 310003, China (Shang S-Q,Email ; wyd721@ sina. com)

Abstract: Objective To explore a new method of rapid and reliable diagnosis of bacterial infectious diseases such as
purulent meningitis and septicemia. Methods A pair of universal primers and a set of probes (including universal
fluorescence probe, Gram-positive probe and Gram-negative probe) were designed based on the bacterial highly conserved
region of 16S rRNA gene. By using the FQ-PCR method, 12 standard strains, 23 clinical cultural isolations and the
controls such as HBV, Cryptococcus histolyticus, Blastomyces albicans and human DNA were detected with the three kinds
of probes. The correlation among the results of the three kinds of probes detection was analyzed. Results  The
determination of 16S rRNA gene with FQ-PCR was a highly specific and sensitive method and not cross-reactive with human
DNA, virus or fungi. The least amount of 10 copies of 16S rRNA gene which corresponded to 2 bacteria could be detected
with FQ-PCR. Twelve standard strains and 23 clinical cultural isolations were detected by FQ-PCR with the three kinds of
probes mentioned above. All samples presented positive results using the universal probe. The results of 16S rRNA gene
detected by the Gram-positive probe were positive to the 18 G * strains. The results of 16S TRNA gene detected by the Gram-
probe were positive to the 17 G~ strains. Conclusions The FQ-PCR technique was established for bacteria quantifying and
typing using the universal primer and the double type probes. This method was convenient and rapid in detecting, quantifying
and typing bacteria, with a high specificity and sensitivity. [ Chin J Contemp Pediatr, 2008, 10 (6) .732 -736 ]
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Mo FATIELNT 16S rRNA BPIORSF XN BT T—
XHE A 1A = 2R, 20 il PR 22
FHPESRET A 22 SAPERED , i ar T S22 E 7 PCR
AN AN RURTH 5 ik, % 10 FhbrvfER e iy 12 4
PRUERRR , DL 1T Bl PREG 77 1 19 23 A R R
BRPR, 2 BEAT 1 PR o 22 BRI  22 B
PERE PO GE B PCR A, BUREE R4S T

1 #R5FE

LT AR Befih RS e MO AE A fb ik
PEBRE S (PEHN) )W DLANER 10 FER s 12 ST Bk,
Forps 2 IAYERRR O 6 Bk, B 22 PR BRI R 6 R (3R
1) o FRuERIR H 253 B2 B B A W TR AT o
i iR,

L2 WeRBRAHR  EFRIRRHE AR 17 Ff
B 23 DR, P 2 B PE EAR O 12 Bk, 422
PERBRO 1L R (3R 2) o IR B IR R bk #7745 L
2 PR Be 2 o MBS = fe it

L1
F1 FJBiEEHREMEENER
m m UnProbe G * Probe G ~ Probe
i L (Crx8) (Cr=$) (Cr8)
s PR
HAER R SO R ER 17.28 £0.24 16.97 £0.45 40.00 £0
% R AR 20.43 £0.58 21.06 £0.19 40.00 £0
VS A AR T 19.62 £0.78 20.17 £0.97 40.00 0
BEERTE B i 46 e R 22.15 £0. 64 21.87 £0.45 40.00 £0
MR W B 15.98 £0.34 16.28 £1.08 40.00 £0
TR R e g 18.26 +0.87 19.15 +0.67 40.00 £0
A TR
B HEE PN 14.24 £0.29 40.00 £0 14.92 £0. 18
HHAER i 4 32 5 A1 G T 17.85 £0.37 40.00 £0 17.48 £0.58
WA E e aati7Lai) 14.95 +0.87 40.00 £0 16.12 +0.72
R R LR AT 22.75 £0.41 40.00 £0 22.84 +0.72
EWICE ] 17.26 £0.34 40.00 £0 16.87 £0. 19
Vb R VD TR 21.58 +0.53 40.00 0 22.47 £0.17
H:Cp fEH/NTF 40 S BHE, Cp {8 40 g B ; FEAHEL(E :0. 02
Fx2 FIEKREFERRENLERE
e . UnProbe G * Probe G ~ Probe
IR i (Cr=$) (Cr£8) (Cr25)
B R
Gikpadesl SO A ER 15.68 +0.39 15.29 £0.67 40.00 0
% AR 19.68 £0.48 20.19 £0.78 40.00 £0
T I A BR T 20.28 £1.12 22.09 £0.49 40.00 £0
Nk 23.78 £0.76 22.45 £0.97 40.00 £0
JEHE AR T 23.09 £1.08 21.49 +0.46 40.00 0
BEERTA 8 i 8 BEER A 20.42 +£0.67 20.69 +0.81 40.00 £0
T LB R TR 23.06 £0.26 22.57 £0.67 40.00 £0
T ek 17.59 £0.86 17.24 £0.28 40.00 £0
TR FE A W 14.58 £0.52 14.88 +0.46 40.00 £0
FERAT 8 K MEER AT 16.21 £0.92 17.10 £0.24 40.00 £0
NIRFT &8 HEIE R AT T 19.26 £0.67 18.99 +0.28 40.00 0
SR & ST 23.47 +0.88 23.16 +0.25 40.00 £0
2 R
B E Nt 16.58 £0.46 40.00 =0 16.02 £0.58
EAEE i 6 v T A S 1 18.70 +0. 44 40.00 +0 18.17 £0.56
LR B V4 I AT B 22.06 £0.41 40.00 +0 22.98 +0.24
W LT I IR [ K B 25.08 +£0.54 40.00 £0 24.86 +0.84
BUHEHR i 5 4 R T 22.09 £0.26 40.00 £0 23.17 £0.18
PFFE R EEE b ane] 17.26 £0.53 40.00 £0 18.19 £0.34
PR 1 2 e {1 PP 17.24 +0.77 40.00 £0 16.87 £0.58
AT R LS AR TEAT 1 19.58 £1.23 40.00 £0 20.52 +0.64
R E T PR 405 A BT 18.57 £0.28 40.00 £0 18.29 £0.42
MR AT R A IR T 21.08 £0.68 40.00 £0 20.94 +0.28
WIER S ESNE] 23.06 +0.40 40.00 +0 22.58 +0.61

TE:Cp H/NT 40 D FHYE, Cr (B 40 Jy BAME ; FEACHEZR H - 0. 02
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11,3 a4 CRUFRETE BBk e seREBORL, A5 14 MI3R S 5 40 A9 FH A4 o [ 2R 17

645K ASEBAL DNA "2t 70T 4 L0 B 4
T 2 SR s et

1.1.4 %H PE 5700 ¢ B PCR Y, W B £
ABI 23+,

1.1.5 XA Taq fifi .ANTPs Il [ TAKARA />
#], TaqMan ¥4%1 1 GENECORE A @] & 1% o

1.2 ik

1.2.1 ARERAMREN KRIEIRH i DNA F2IR
FHTETRAR 45 53 3 B O/ B Pl b AN [ AR B T 4%
F 1 mL JCRE K O P, A0S0 Wl BRI NS5
B 32 2L AR W (10 mmol/L Tri-HCI pH 7. 6,
5 mmol/L EDTA,0.5% SDS,0.22 pm i yEAb#) ,
B 100°C & ¥ 10 min, 12 000 r/min B5.[> 5 min, B
5 pL BIEEN PCR B

1.2.2 @ A3 4.8 AIRA FE LR 3 2
A AR AT R 3 M GenBank 7 fifi 156 A [\ Il P ZH
WY 16S rRNA K&K J3 41, i ] MegAlign %1 1443 #r
HAEEH R3], SRS [F) 200 T 7 s T) ) DR ST 1 B, 0 A
A= R E AR R R R 5 1 AR BB B, 7
TX 2 P PR DX e 38— 5 | s AR
ARG W 18 A DX P 0 21 P 2R e Iz AU
S PR BRI A 22 BIVE B R SRR AR P ERE (32 3) 1

R3 SIMMRHNERERFS

Vi J¥31(5'3") fir g
FWE51% (P690F) TGTGTAGCGGTGAAATGCG 690-708
FUEg |4 (P829R) CATCGTTTACGGCGTGGAC 829-811
8 484t (UnProbe) TCTAATCCTGTTTGATCCCCACG — 800-778
G4 (Gt Probe) AGAGATATGGAGGAACACCA 730-749
G~ 41 (G ™ Probe) AGAGATCTGGAGGAATACCG 730-749
1.2.3 8%k PCR LBk & FRIALNER

50 wL, 51 9 R £ K BE 43 50 0. 4 pmol/L Al
0.2 pmol/L, dATP, dGTP dCTP dTTP ¥ fif 4% Hy
200 wmol/L,MgCl, ¥ ¥ 3.5 mmol/L,Taq fiff 2.5 U,
Bt 5 L, PCR 4N S Wl (A FERAR ) 250
0.22 pwm fIi 5 & 40 37 9€ 56 G B RN 7E ABI
5700 FALiEFT. PCR R FRJT N . 94°C i 4s
3 min Ji5,94°C 20 s.62°C 60 s H— ¥, LG
40 YK,

1.2.4 FWFAGHEREEIREGHE H
—XFANE | P527F (5'-CAGCAGCCGCGGTAATACG-
3') il P1126R (5'-AGGGTTGCGCTCGTTGC-3") 4 #if
FRUER S. awreus 25 723 Bk, PCR 724k 600 bp,
il PCR =49 J5 s Fe A pMDI8-T A, i 2 211

¥, i A TR A e . AR i) , T
SN CIETE AT B, AR A ROk Y RS
JETH Sy i iR o B R B
TG B A T i 5 1 8 DU, 43 2% 10 15 7 B A
2 x107 % 2 x 10° $ D1/ L, K56 56 52 it PCR Y4
1.2.5 HERRERERNARAFRKMERA A B
JEARAE WUPRE TR AR 4 B A A KR (o 17.28)
PR EA T (Cy 14, 24) (A0SR I TC TR WLZE 7K
AAHEAT 107 10721077 (107 (10 1 10 4% 6
AT BEA R, 38 FHAR AT AN 45 B P FRE S IR BT 2R 17
P E = PCR,
2 #R
2.1 07 16S rRNA EFE K EE PCR KR M
58

X 12 FibR HE AR (23 Bl R 3% 57 0 B bk i A T
T I I PCR AR , 388 FHAR BT A5 I 45 5 3574 FH
PR Horp 18 Bk 22 BHPE TR GE T G * Probe £REAGINSS
RIS BAYE, 1 ] G~ Probe #4146 34 2 B P 5 17
PR 22 IVET B S G~ Probe 4485146 TN 34 24 BHAE , i
FH G Probe HEF RGN M EAME (£ 1,2) o s K
P NG 4] DNA S8 JE ISP M 4. FHE4
JEORE TR BEAR R, R ARSI 2] 10 /48 DLy o, BDAH Y
F2 T, H C, {E (threshold cycle, £~ i 8
P2 A5 38 2015 I UL ) T 22 1 A 0 34550
1 38.2,
2.2 =FhERSHG AR A E AR A IR 1S = E AR B4
KR 5B

XF 3R 35 Bl PR b T % D I RE J8% G TR 43l
PEAT T30 AT R 2% B R R 22 B R 1Y
() ARG, 2% SR 3 FH PR 48 R B, H Gy fH 3
N WA G — ) — B (15 ~23) Z | (£ 1,2) .
7E G Probe #4141 H1, 18 Bk A% =2 BHM: & ik 32 4 FH
£, HAABAMER Cp {H5 UnProbe F485H 46 U X 1 4
ZBHPERE T Cp fEARY , P AR 5 R4 CV B/ T
10% (£ 4) 5 17 #Rg 2 PR RE L G ™ Probe #4541
K AR A BAPERE S o 7E G~ Probe #5241, 17
PR PR AR Y D BHE, BN G HS
UnProbe # £ K I XF 1 # 2% B B 9 Cop (ELAH 2,
P IAE R RECCV Y <10% (£ 5) s[RI G~
Probe FREFHZIN 18 k55 2% BH M 1 Ak 4 AR AT FH 1 1

5.
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4 UnProbe #R$t5 G " Probe #R§t#4 M Z =R

C,EHEXMELE
v UnPTobe  GTProbe  fRifEZE AERRE
L P R R 3

SO 17.28 16.97  0.219 1.28
5 AR 20.43 21.06  0.445 2.15
5 I A A R 19.62 20.17  0.389 1.95
Jili S8 SR T 22.15 21.87  0.198 0.9
AT T 15.98 16.28  0.212 1.31
T IR T 18.26 19.15  0.629 3.36
S ¥ O A ER T 15.68 15.29  0.276 1.78
% AR 19.68 20.19  0.36 1.81
TR AR 20.28 22.09  1.28 6.04
N R 23.78 22.45  0.94 4.07
T A AR 23.09 21.49  1.131 5.08
I 4% B BR T 20.42 20.69  0.19 0.93
VS I PR BR 1 23.06 22.57  0.346 1.52
TR 17.59 17.24  0.247 1.42
R AR T 14.58 14.88  0.212 1.44
K MERERAT B 16.21 17.1 0.629 3.78
JAE T R AT A 19.26 18.99 0.191 1
SR 23.47 23.16  0.219 0.94

a: NFRUER TR

&5 UnProbe #f5t5 G~ Probe #fREHQME=FAtEE

C, EEXELEE
S UnProbe G~ Probe frifEiZs  ZEFRH
FEPERER e ep ) lovw))

SN e 14.24 14.92 0.48 3.3

W% B R 17.85 17.48 0.262 1.48
R iR 14.95 16.12 0.827 5.33
AT 22.75 22.84 0.063 0.28
i PG AR R 17.26 16.87 0.276 1.62
iR E 21.58 22.47 0.629 2.86
K BRFT 16.58 16.02 0.396 2.43
i 4 v A R 18.7 18.17 0.374 2.03
1V A T 22.06 22.98 0.65 2.89
LRI AT 25.08 24.86 0.156 0.62
IR 88 48 Bk 22.09 23.17 0.763 3.37
i 55 4R T 17.26 18.19 0.658 3.71
23 €2, {1 P 17.24 16.87 0.262 1.53
WA 19.58 20.52 0.665 3.31
Tt R4 R Zh AF 1 18.57 18.29 0.198 1.07
PoF I RR AT 21. 08 20.94 0.099 0.47
ERGESUINIE] 23.06 22.58 0.34 1.49

a: SRR HETE bR

2.3 HERKSHEBHEKEMAKBREERE
BEREEER

ST Cyp 17.28 2570 FEFR B i H UnProbe %1
Ml G* Probe #4147 ¢ i 7 PCR; KW AT I
C,14. 24 #7542 5 & & F UnProbe ¥4t F1 G~ Probe
RET AT E R PCR(5R6) . 78 0. 02 AbRIJEA
HEL, I TE Cp 17. 28 25775 B2 T8 it e 32 3 J A
2= PR & PCR, & B0 RS 195 D1 BORIAS: I 1Y)

Co (HE G, G Probe FREFRERINE] 107 £
(Cy37.86) s KIAFT I Cy 14. 24 2535 BER B ff i 1oL
AR 22 [ APE AR EH 2 B PCR, K AR T 145 1L
BRI Co 2 UM G, {HAE 107 f5 41 107°

i = [ BB ) it AT A K

F6 AEHSTRNAHRFERRFERANER

TR RS A Cop
HAHRE
100°" 1072 1073 10°* 107 10°°

UnProbe 4} 20.12 23.86 27.14 32.28 40 40
-4 Cp 17.28
G * Probe 54t 20.58 24.7 27.87 32.34 37.86 40
-4 Cp 17.28
UnProbe %} 16.86 19.38 23.69 26.82 31.11 40
-KIGHE Cpl4.24
G~ Probe 4} 16.03 19.2 24.01 27.87 31.85 40

KT Cpl4.24

3 itig

16S rRNA JE [ J2 20 1 4 o 44 | %5 % 1RNA AH
XN DNA JF51 2B BAA LU R RS D%
FEDL 168 tRNA 43R L £ $5 VR R AE 1 T A
P Yo ARIE R b B 25 5 ~ 10 N IL,
K A X % R R R LA U . @217 L 1168
rRNA 2 53 DR PRy 3 4% 44 ol 77 728 X R ST IX 20 A
SRS S e I = s e o X s e/ S
AR AT DX 45 o 40 B 1940 38 T 31 4, T AR 4 T
AR B ST AR B, T 40 . 168
rRINA 25 i 5 [R] 336 S AR5 0 22 8 o A P ARL ) 200 1
FEH MY 5], 120 W R A P 20 L S A
YE[S,IO] .

SR E I PCR BOR HAT HERfPE i  F Bk
AR, O 2 TR IR, s B ARG ) <5
W SEYOEE B PCR R YRR
HEJE , PCR 3" 38 I AE A — X 51 4 14 TR] s o A — A
RSP VOCARE TR E I — SRR, Wi 4> 31
PRI — AR5 JE R M — VK . Y4 SE
B, 45 A RS B AR S e K L A i s B
PCR Y HEAT , 245 | W38 1 25 P41 B I, Taq i 2 4%
S/ 3 AMIE R A 57 B4 RS 1
YIEIT ok R 535K X965 F KB, A
TS T- K 58, VB2 64y 7405 PCR
PR R L B, PR B PCR RN IR B 56
38R R RIVAT St 00 B A AR G i . A SRR RO BIE ST
o FRATLAZHEE 16S rRNA KK g #7471, 333 ]
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514 F TaqMan #5577 405 165 rRNA L[R5
JeE R PCR 2T R J LI MRE J7 vk o R st Al
R 5 2 5 S PR D R AT FH 35 PR ) 2 A A A
Y RIGYHT . BATHAT T I R & DL TR ) 16S rRNA 3
R 471 i 16 21— X 38 51 4 P690F (P829R , Jf H.
FEBE LR 0TI 0 e 30 PR R AT | 2 B A
FAPEBRER . T 40 DNA %% 5 ft (144G 0 i 20 T
PR % Y o 1 T ) 0 TR

AE 16S rRNA JEH 98 5 PCR HA TR = 1)
R SRR . 35 BRAR v TR AR T ING DR 55 5% B Ak
A3 R AT 2 H PCR 34 B, 10 % L BT
AFE 4] DNA £ G BH M 14 Hi 28 ; J G Probe 45
BEASHIN A0 35 ARIARE , o 18 MR 22 BHME T A5 1Y
Sk BAE T 24 B B AR Y A B G~ Probe $84t
o 48 35 AREARE, Forf 17 PR 22 M B 25 8
SR BEME T 24 B P AR YO B . R SR 24
PR RS A R AT PR Sk o A4S R A
B YT HVFIEREE X 41T 16S rRNA KL 2L A 5 &
FrsetEo R FRATT FH A 8 1% T 2 JSOR A ol R A
T, &% BRE G I F] 10 4% DY 16S rRNA LA (G,
38.2) RIAH 24 F 2 A4 e ) o, HLA AR g ) Akt

NN E R S B B o TR e A
R A, 4 T 5 s ]l LA
2,18 #RF 2= [HHE R @ G Probe #£%1 1 UnProbe
PRET A TR, 2 BRI (4 Cp {ELAH Y, P & AR
SRBINT 10% ; AR 17 R 2% B 7 i
G~ Probe #5411 UnProbe #R4% [] i 4610l , HE 9 45
Cy EAARY, B E AR F 2B <10% . £Hix
16S rRNA 4 i 5& P 92 % 7 PCR B 43 B2 A] &g
(1), LB A= A A v 1 R R A
LN, FEAS T LUK R4 7 e A R A B T2
PIASRCR o FRATT SOGT L w1 79 A A o T AR 4 T T
Cy 17. 28 FIRIAHFF I Cypl4. 24 53 HEAT 1 i Bini 2
TR, ARG I HL 55 30 FETRR AT 10 A S et , 245 1
R IURE SR PR ET RE B 25 10 3 1 AR R RIS L € fA
BRI RO e . HLAS H R RS PR
(R IEAW) o HE— U T B A AL R S
RISEPERIER P, B 2 B PR SR 1 02 58 4 Rk
JFH 40 B 110 2 R 8 2% B PR 0 78

LG AR R IR 5 i, R 9662 & PCR
PIGAN TR 1) 7 AR B = B RE S D A
WRERIAE 2 ~3 h 5Ep. [AIA7E 2 e b T B, 78
Sy R HEA T g, AR TR A T e R o A
) T AN S AR AR TR LB A 24 A
PEPR R T8, RS, 4 16S rRNA JE[H

MEREF PG E 1 PCR K73 BT 6 HoA Rad e
FAH R ] EE SRR A, R B Tl PR A A 2 TR S
MBI I PO ZW

(& % x #]
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