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ABSTRACT

ABSTRACT

Recently, real-time polymerase chain reaction (RT-PCR) has been
widely used in the research of molecular biology, especially in clinic
diagnosis, because of its high specificity, sensitivity and without any
further processing of the samples and opening the test tubes.

This dissertation consists of two parts. The first part is the
development of a new fluorescence probe — equal-length
double-stranded fluorescence probe , also named “Y-shape”
fluorescence probe. Based on the fluorescence probe technique and
real-time PCR, we establish a diagnostic assay system, and use it in the
detection of E. coli O157. The second part, we use the fluorescence
probe technique to detect HS subtype avian influenza virus.

In the first part, we found the best equal-length double-stranded
fluorescence probe combination from several different probe
combinations after selecting and optimizing. The probe consists of two
partially complementary equal-length oligonucleotides, one of which
is labeled with a fluorophore and the other is labeled with a quencher.
The strand labeled with the fluorophore (fluorescence strand) matches
perfectly to the target sequence while the strand labeled with the
quencher (quencher strand) is only partly complementary to the strand
labeled with the fluorophore. Without the target sequence, both strands
will anneal to form a duplex of “Y-shape” structure, which keeps the
fluorophore and quencher in close proximity.  Therefore, the
fluorophore is quenched. After amplification of PCR reaction, the

“fluorescent strand” hybridizes perfectly to the target sequence and the
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ABSTRACT

two strands of the probe are separated. Therefore, emission of the
reporter dye is released and detected. As it is single-labeled, the probe
we used is easier to be designed, synthesized and is cheaper.

The feasibility of this method was tested by diagnosing
Enterohemorrhagic Escherichia coli (E. coli) O157, using the highly
conserved rfbE O-antigen synthesis gene as the target. The specificity
of the diagnostic method was assessed by comparing test results on 14
different related pathogens including common E. coli, enteroinvasive
Escherichia coli (EIEC), Salmonella, Shigella, C.freundii and E. coli
0157. All E. coli with serotype O157, which expresses rfbE gene,
were positive in this assay, while all other species without rfbE gene
expression were negative. The detection limit of the method was
determined using 10-fold serial dilutions of an E. coli O157 standard
sample, and as few as 1.49x10° CFU/ml could be detected.

In the second part, we used the “Y-shape” fluorescence probe to
diagnose the HS subtype avian influenza virus. Selecting the conserved
HA gene as the target, we optimized the reaction systems and the
reaction conditions of testing RNA viruses. The result demonstrated
that the highly virulent H5 subtype avian influenza virus could be
specific tested using the diagnostic assay system. The detection limit
of the method was determined using 10-fold serial dilutions of RNA of
HS5 subtype avian influenza virus standard sample, and as few as
0.342x10™ pg/ul could be detected.

Comparing to other probes, the new “Y-shape” fluorescence probe

technique we developed has the advantages of lower cost and ease of



ABSTRACT

design, synthesis. Furthermore, this probe is more specific and flexible.
When wused in clinic pathogen diagnosis, the equal-length
double-stranded fluorescence probe technique has proved to be a
simple, rapid, specific and sensitive method. With the routine use of
the RT-PCR technology, the method will be applied broadly, especially

in pathogen diagnosis.

Keywords: Real-time fluorescence polymerase chain reaction;
“Y-shape” tluorescence probe;
Enterohemorrhagic Escherichia coli O157;

HS5 subtype avian influenza virus;



FHBsy SIS PCR AN A K #0157 MBIt

F—E
SR PCR i i BB 4% K AT B 0157 BIBFSE

T}

1 5]

DNA U JE 25 R AR A A 40 o oy I PR 8 T 17 2 i
FRRALTG, A O AR A R B HLE ) T Ak 4y
T AW B ARAE R AR R WS E RN, 0 VF 2500 112
W FIIA YT T ORI UG AT gE N T 4 K. B
1985 4 Karny Mullis & W] T 2GS W LK, PCR £AR T
O TFLEW SR i % . ) 2 HITFBz 1, {HYE PCR
PRI A BRI R T, pR TR R ) i R R LK
Southern #2AC Y, DNA J3 5143 #r4 BEA TR TN 43 87, s AN Wl stk e Hs
e BB ZERFN AT . PCR WL = M v 7 1 Y ) i1,
SN 75 PCR EATH PCR 74 (S I J B4R T AR Ry eseide, vl )
AN I IAZ R P i, ToAUR A B R . AR IR L
2 [# Applied Biosystems 2 @ {E 1996 “EHEH 1), AMUSZEL T PCR
MOEVESE R RER, 1 ARSI R 58 A A (R 4 A R g
17, oo PCR JEAbEE, 4 T A8 X5 BB AL = A
S5 PCR ASCR FH OGRS B 20T G EAT S ], DASR It
mihE. BUE. BT HRMBOR YO, ARG R 450K, AR
A AL, SEAAE, T HAER AL, BRSSO PCR
FARMNE T HE PCR HARZ AT HA H 7O G RHE RO G I 1E
FIF BT ISR PG Re AR Rk Bh A Hh 1 #5 B th PCR 973474
R BT PG SRR MY EREL, dEd R



S SEmFAE G PCR KT INg H E aA R O157 19T

B A B AL (At CDCD 98t ISR 5 7 b SR S BG4
RS 1 s MR s BN S YRR R H K 5N AT LU L
ANgfR: HEES IR (0 SYBR Green D %¢Y6hnic 5 42
Lux 5190, FthbmicdRr mPEaRer a5, X8 3 2R 0 3] LI AR
A whEsEitEiop sl P k7 ARSI R ioal T NS S
1.1 SERFSé% PCR R IS ERET B

SIS PCR T IO CRE M RIR 2, SISt AN 58
A AHTR, A BEA T B AR SO L AR A B B (fluorescence
resonance energy transfer, FRET) L% BT 0. 24—k (fit
oy TGRS NI GRS 7 IAOLE
FS I, BARGOG 1 5 OGRS, XA ILZ EZ FRET.
FRET LG AL FE 5 AR 3 1 2 A 11 2 ) B 20 S G
— ek 7—10 nm KRIA KA FRET; FPO 9 GRE R IR
2 B 1 6 U7 Rz T,
1.1.1 5 FfEhs

53 F15 F5 (molecular beacon)${ A2 Tyagi ! Krammer 71 1996
FEH BRI P ERRIET FRET AN —BU SR
LR HAMSEAZ FIRIREL, — KL 25 nt, £E28 ) 2k L 5 2530
ik o TAERR—EIE = ER Oy RS, ZEATER g T
M 265 1o FIFAIHCREEA 18-20 nt, SHLFH158 4 H A,
AR K Y 5-7 nt, HEREFAIC ORI HANT IR, 305
GC & B HIRALG, D s & Re it KR, 251500y
i R MIE PR EL S QAT S5 A ReAHUL T, IR0 A AE AL S AR o0 1
1) 2 AT R S P ) il vy A L PR e PR T 2T ) o i T P o ¢
JGIHEH], uE AR YOI AL, OB S bR T S Y



SH—HR4r SERFYE G PCR AN H e KA % O157 FORF5Y

T HERE R GO A . MR F SRR, S AR bR ROk
giky, RIS T HE K TARE L 7-10 nm, FO65 TR
HH TR 5 D648 VA K 43 WS AR T 2R, St B A AN 3810298
f5'5, BURAET FRET: MHHFIELER, 2 TAEFRRIRTH 5
YEIP AR g A, BRE BT R B AR AL, T R XU A L 2y
TAEARB I G AR E , 96 TR > 193 TF . BEI 2t
O3 1 R I AN A K Gy IR, IR B e 6. 3 AR bR
AR SR Gerh, XL 8d AR B I B i, [ A
AT LUK 18 7 A P AT s oA >4 S i 1A bR AR AR
SRETAT: MK, 220 GC &, HIFHIKE, WilhkE
2, LHEZMEE T i Mg™) XIE RIS 25 H B AR E
TER, 16 M@ TEAELAME TR, 4-12 MR T T ke 288 2%
WP HI S 2/ N B 2 %, A BELRIFERET 5 H ) DNA %48
B G R IR 5T, P s s S
1.1.2 TagMan #REF sk R E

TaqMan FEEHARZAELE PCR AT WP S0 5 [ (1 Ll
B BT SRR R SO IR S . TagMan $REF 2B S
sfihrid AR S 2GR, 37 SR id v K PO HE R I — MK 20-30 nt
MISEIZ AT IR EE . UEREr SERERS, TR B 5 i KL A A
AREAE, PR SO R B T FRET BURE AL 36 1M 52
4l 2 PCR S NHEATREMFT BN, TagDNA 245 Bl 755 |1
ST, WAEBREES BORTEE: U BE AT BI85 A
I}, TagDNA SR 5'—3" B RSN 5P TagMan #REHIK A
SR AT IR, S 9 SE AR K 5 e AT el T /K s B AH 23 25,
[l 2 S GRS EUiF s ok, BEJS TagDNA R4 R 54k



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

