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Figure 1. Fluorescence polarization (FP). The FP of a molecule is
proportional to the molecule's rotational relaxation time, which is a function
of the solvent iscosity, absolute temperature, and molecular volume. If the
viscosity and temperature are held constant, FP is directly proportional to the
molecular volume, which is directly proportional to the molecular weight. If
the fluorescent molecule is large, it tumbles more slowly in space and FP is
preserved. If the molecule is small, it tumbles faster and depolarized
emission is observed.
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THE FP-TDI ASSAY
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Figure 2. Scheme for FP-TDI Assay.

LN pr1mer extension THA| o] M| & 4] = g LA 0]
Wi o 2 A As| ok st} AlAl, PCR clean-up THA ol A8
exonuclease 1 3} shrimp alkaline phosphatase & heat-
inactive A]|Aokgt}, YA DNA polymerase, SNP-specific
primer, ZL2] 3L dye-terminators 7} £9] )= primer

IIE

=]
-
>

extension reaction "master mix thermal cycling ¥H-3-5-of|
H7Fslc}, vlAEk o 2 plate reader & o]-g-3fo] Wh3-5-2] FF
H3g-& B3} Chenet al,, 1999]. %7]9] PCR o] 534 ¥ &
o=, ojd Fel} AAglo] ©7 T thA| o] Aok ute] &

( www.seoulin.cokr |21




(3N DNA A28 )

79 it
-2l 2o, SNpPs & T8k dubARl 208 73
AE=F U] 7HA o] M2 o2 93 9] dye-terminator & ©]-§
Sl A3} E FP-TDI assay = HHE3}c}, o] 3} 4-dye-
ddNTP &3HE-2 ROXddGTP, Bodipy-Fluorescein-ddATP,
TAMRA-ddCTP, 18] 3 R6G-ddUTP & T35 o] gt} 772
st 2R EEU R FYPAS o, AE2 33 A3atol
marker ©] 70% o]/l tiall, # A sglo|w M2t 4 719
FOR YT Figure 30] I %29 34 235 Ho
F3 A}, AN Z, DNAZF §1= negative control & &

»V

o H C
Io Heterozygotes
4 Homozygous T
e Negative control

[=1a]
o

R6G-ddu (mP)

T T T 1
-50 0 50 100 150 200
Tamra-ddC (mP)

Figure 3. FP analysis of primer extension assay results. The homozygous C
samples have high FP values for TAMRA but low FP values for R6G and
occupy the lower right corner of the plot. The homozygous T samples have

high FP values for R6G but low FP values for TAMRA and occupy the

upper left corner of the plot. The heterozygotes are found in the upper right

corner and have high FP values for both dyes. The negative controls are
found near the origin, with low FP values for both dyes.
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THE FP-TAQMAN® ASSAY

5'-nuclease assay:= 3k ©HA|Z DNA &2 WY el & =
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Figure 4. 5'-Nuclease assay with FP detection.
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[Kutyavin et al., 1997; Afonina et al.,
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Figure5. Fluorescence polarization analysis ofriuclease assay with

marker D2S1301 on 90 individuals. The homozygous allele 1 samples have
low VIC FP values but high FAM FP values and occupy the lower right
corner. The homozygous allele 2 samples have low FAM FP values but high
VIC FP values and occupy the upper left corner. The heterozygotes have low
FP values for both dyes and are found near the origin. The negative controls
occupy the upper right corner, with high FP values for both dyes.
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THE FP-INVADER® ASSAY

Invader™ assay + E}l DNA || Z&}35}+= probe ¢ Q1)
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woll Aol 28 5= vlgo] 28] %4 4t PCR-Invader”
assay 2] Yz <l ¥h-g & ¥ = fluorescence resonance
energy transfer (FRET)E ©]-&-3} 4] doubly labeled
fluorescent probe (the signal probe) 9] #3-& Z43}= W2
o]tHMein et al., 2000], ThA] @3}, PCR product & F7]¢] &
galE e LElo] =9} (Y Invader® oligonucleotide (SNP-
specific), primary probe (allele-specific) &} $HA| vl e},
Invader™ oligonucleotide: polymorphlc site o] o} & HH&
o] A3}a}aL, primary probe 9] 3' ] 92 polymorphic site 2]
& BRI g o g drt vkl ploymorphﬁm o] primary
probe &] B2 ¢17]9} AR Zo|2}d | probe + Invader
oligonucleotide ] 3' & W I3} 212 d = = F=
= JAstar, EAEF $1x] oA Cleavase enzyme 22 2]
Fo] A3} © 2 primary probe 9] 5'arm o] Z&]/] "t}
[Kaiser et al., 1999]. T30 2 o] ZA| 2 5' arm ©] FHA|
Hk-3-9]] 9lo] Invader oligonucleotide ¢] t)-&o] Ho Z M,
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A 4= 47| gt} Signal probe £ 5' #9| fluorphore 2, ¢F&:
o= quencher 2 dlo]&-& Fo]3l7] ol 2R A =

5' fluorphore 7} A| A ¥ o] &3-8 S A|7]7] |t} (Figure,
6), ol¢t= hZ2AH S & primary probe ¢} E}7l DNA Ao 7}
25 Agtu | & 8 Q%) triplex structure 7F A3 7] 4] ¢kl
primary probe 7} 22| 2] @A =¥, 23} wh-g-o o] &-FH+=
invader probe 7} A2 = A] ¢k=1}.
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Figure 6. Invader Assay. When there is a match between allele-specific flap
probe (primary probe) and DNA target at the polymorphic site, an
overlapping structure between theltvader probe and the primary probe is
formed. A thermostable Cleavase enzyme recognizes this structure and
cleaves the allele-specific probe, which releases'tlilaf. This 5 flap in

turn serves as the Invader probe in the second reaction where the signal
probe was cleaved and the fluorescent molecule is released.
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Figure 7. PCR-Invader genotyping data for TSC 1469. Homozygous T

individuals form a cluster in the upper left corner with high Tamra FP values
and low Fluorescein FP values. Homozygous G samples form a cluster in the

lower right corner with high Fluorescein FP values and low Tamra FP

values. Heterozygotes have low Tamra and Fluorescein FP values, and they

cluster in the lower left corner. The no-DNA negative controls, with both

signal probes intact, have high FP values for both dyes analyzed and occupy
the right upper corner of the plot, indicating that both dyes are part of high

molecular weight species.
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Z 2 HAHYL, ol ek Hlole] o] Bkl A%
& 226 H et vt 2, homozygous G individualsel]
810] Tamra 9] 3FHF gho] ¥ral, Fluorescein 9] #+0] &2
AL vlole] o] Beke] 0.8 v Bug A3 Uit
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extension assay ¥ 7/N&3}7] o 7} A HalHA = H-8-3)c,
Aol AA Am A7 EAS 85k ™o A A
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H]go] =& gAg SAHES Q78 2 Zlolth. Tagman®™
assay & Invder® assay & ZL W o] 7k Fof] 2 of 9lof
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AREZRE 4o Fe7F Haglet. st olejet ¥4 A
B AFREHA EHWHTagman® assay 9F Invder™ assay ol 210]
W% A probe & o &8 % S 754 M, TOI
assay o glo] Hlo)BHE& 314 &2 primer & o4 & 3l
o Aol 8383 4L 279 ARERYH HE A4
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e Qg 2eA R, 9% 9% 542 homogeneous
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