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Kinetic PCR Analysis: Real-time Monitoring of DNA
Amplification Reactions
Russall Higuchi*, Carila Fockier, Gavn Dollinger and Robert Watson

. 11 SEPTEMBER 1993

We describe a simple, quantitative assay for any amplifiable DNA sequence thal uses a video camera o

A — monitor multiple polvmerase chain reactions (PCRs dmultancousdy over the conrse of thermocycling.

oL o The video camera detects the accomulation of double-stranded DNA (dsIINA) in each PCR using the
‘ . il increase in the fluorescence of ethidium bromide (E1Br) that results from its binding duplex DNA. The
I 'mmml‘mﬁmwmi | kinetics of Auorescence accumulation during thermooyvcling are directly related to the starting number of
i " we DNA copies. The fewer oycles necessary lo produce a detectable Auorescence, the greater the number of
i targel sequences., Results obtained with this approach indicate that a kinetic approach 1o PCR analysis can
- quantitate DNA sensitively, selectively and over a large dyvmamic range. This approach abao provides a

means of determining the effect of different reaction conditions on the eflicacy of the amplification and so

".'.\'mmfmﬁ can provide insight into fundamental PCR processes.
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19934F, Higuchi ¥ EXIIE T & i AYReal-time PCR:
Clinical Chemistry 2005, 51 (3) : 661-671 EPCRY ML LAFE R ZRHPCR=Y), HEPCREEEFEARS,
mMARKZEE (EB) 6, RERACCDRMEZAES.
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( Fluorescence resonance energy transfer , FRET)

FRETE o2 HiFoster T19484E42 H .
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3. Cleavage.
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Yb,=XA+E)» (1)
Heh, Y, AEnMEFRYT #9008, XCHRERY, ERTHEYEE, nAY BETRY.
A MELR, e, n = ct, TR, F#~HEs:
Yo =X+ E)t (2)

Yoo AVEESABSERER H®~ IR, EREZEEUE, ERE—ITEE.
(2) AMEAFREXE, 8:

LogY,, = LogX(1+ E)“* (3)

IRB: LogY,, = LogX + CtxLog(1+ E)‘* (4)
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LogX = —CtxLog(1 + E) + LogYe, (5)

LogY .

. _ 1
LE'$: Y- F Ct = WXLOQX+W (6)

— w oy v Ct
Y = A X X + B (HL&HI)
¥ Lo 1 B= Log¥,
log i1+Ei ' Log i1+Ei
v IRIHRRN (100%) , RIBHER A= - —=3.32 LogX

v IR ER0.5 (50%) , MR A= - ——=-568

logl.5
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“The development of general ability for independent thinking and

judgment should always be placed foremost, not the acquisition of special
knowledge.”

(IIZBEFMI7FIETAI—ARBED , NSRENER , AR
ZREIHIRMER. )

--BI /RG4S - BEHE ( Albert Einstein )

Reading makes a full ( BEFS{EAFE3E ) , deep thinking people ( B*
{EAFIE ), talk to us sober ( ZZIR{EABE ) .

== Z7588-E=5%# ( Benjamin Franklin )

IBEBRE , FRERE

(Benjamin Franklin (1706-1790)



