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Abstract
New pyrenyl probe, d-biotinyl-1(1-pyrene)methylamide (Py-biotin), was synthesized by
coupling d-biotin to 1(1-pyrene)methylamine hydrochloride. This study focuses on binding
interactions between Py-biotin to avidin and streptavidin. Binding studies of Py-biotin to both
proteins were investigated using spectroscopic techniques. Binding affinity of Py-biotin to
proteins was resulted from absorption titration of protein to Py-biotin solution. Binding constants

for Py-biotin with avidin and streptavidin were 1.00x10° and 6.79x10° M, respectively.
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The absorption spectra of Py-biotin at 342 nm undergo changes upon binding to strept (avidin)
with red shifts (3 nm) of the absorption peak positions. Adding of strepavidin (0-10 pM) to
Py-biotin solution resulted in the decrease of Py-biotin fluorescence intensity. This observation
indicates the protection of pyrene chromophore from aqueous solution by the protein matrix.

Binding affinity of Py-biotin to avidin is about 1.5 folds higher than that of Py-biotin to

streptavidin.
Keywords: Avidin, Streptavidin, Pyrene
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Active Macromolecules) 3¢lsiinadafianssa
209557530 (Biological Activity) @ n13t39
UiAsenlasiawlnsd (Enzymatic Catalysis) %38
m3suvasueuiived (Antibody Binding) uwaz
Ysrmang luledusmansnfiasihandsenzidn

luianaaunus lwiu 1w twluladwle



osansuUMdnendansunsunsdiscy (@nudnencaasiiainAlulag)

na
o

HR

A~

a1 lasssssluanazad D(+)-biotin

T=
o
™
=]

P Sigma-Aldrich. (2011, March). D-Bioth
analytical standard. Retrieved March 22, 2011,
from http://www.sigmaaldrich.com/catalog/
ProductDetail.do?N4=B4501ISIAL&N5=
SEARCH_CONCAT_PNOIB

IngissavATaINITIAY
Fuansiluanazasoynus insuiialne

da Twlulefu was@nsU)isenmsdusening

auwnub nIusiialnainulus@uiihnune leun

LDIAY LAZFLAIUANIAY

gilnsaiuasidmiiunsise
MsaILaTITRLaraTaEaulasIase
aadlwluladin
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1.3 @WIAIAAININI3U (Binding
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[1/C; = K,(W/1)-1)] o (1)

Toodi r = Sanduenududuvesdrzuani
Junulysé@u (Bound Probe) dannuidaduaas
1156w (C/ [avidin] w38 C/ [streptavidin])
C, = anudnturasdsuandass (Free
Probe)
n = wuvaImunii g lumsiAe
177381 (Binding Site)
K, = fasfin1say
2. M3@n®1n1359u (Binding) 2@9
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Stern-Volmer equation [7]
I/T=1+K_ [Q] ccoovinn. (2)

Tanfl T, uaz 1 8o anaduduusswgoatsaiud
(Fluorescence) Va9 TUBNAawLaLAE A
LOIAUULAZRLATUANIA ANNEIGL

K_, 8 Stern-Volmer quenching constant
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Tuans aslussazanonauves bwluladn (A
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Twluleduidnwamsiduvesudsdu
BULAREY JANRBUIAAT 176-180 IALTALTLN
NMR spectrum: 'H NMR (400 MHz, d,-DMSO):
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Iaulaaningasdendan Uszuim 1.5 1
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1.00 X 106
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NMILENLDIAH (AMNNTNTH 0, 0.005, 0.01 LA
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185
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Wavelength (nm)
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Streptavidin [uM]
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(Quenching )

ANNNTH 0-0.015 lwlasluans ualaaad
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8.57 x 104 M
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350 400

Wavelength (nm)
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mansmMImausived iwluladu lagls
ensiiulavaad (1) lasaaelsed Wudiud
Msaouas (Quencher) La@ANFNANTOTBS
wnoziulavead (1) lasaaalsd lwnsdnie
Iwluladumeiduiulysaun loowSoufioufu
anusInnvesanaziiulavead (1) lasaaalsd
Tunmsdrdlnlulefudaszluines nsi
wluleduagnelulysdinazgnilosinlaly
wanoziiulavead (I10) lasasalsd anavlin-
Tauaaq (111) lasaaa s Whie uwac w'luladiu
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lavaad (1) lasasalse wWnisle uazasmali
anwdnusangaamaud 2ainlulafuaaa
Faduldnnsnasumsmsussasinloladn
(anududut.s lulasluans) luﬂizﬁﬁﬁuagﬁu
Tsduiedan niamasUandauaziinnsiuds
msansuad baasninlunsdllnluleGudase
mnifuﬁwﬁwmwmﬁuuaaﬂpaLiaLﬁﬁu@Tﬁimmzm
aan 376 wluwas e amneneafinsiud
nIa8usd (Quenching Constant, K ) @1u
§uN13U4 Stern-Volmer equation (I/1=1+ K,

' A o o A
[Q]) lawdn K, Nenuwimlauaasluansei 3

A ! a a A a o o aa aa
A13789N 3 LLRAIAN st ?JQGVLWVLUIE]@]‘H) L&JE]VLNNLLﬂz&Jﬂ'lifﬂfUﬂiJLa’J@]uLLazﬁL@l‘iﬂ@]’]’J@m

aaduannulisan Twluleaudas:  Twluladuwnwadan  Inluladuwivaiasdaidion
Ksv (M™) 1.023 x 10° 2.520 x 10° 8.078 x 10°
IMNANIWN 3 uaadlrtAnI lwnyobiwlu- dqluamidayna

lodudaszianoriinlavead (1) lasaaalsa
sunsniezdnislwluledlednilunydiainlu-
lodiu Juduldsdneiduuazaasdanian S'i"%a@
leanen K, 28962 TUaNBRIEAANNNT F9TiH
gansansaladn lunsdinnluledudnissuiu
ldsuaddn wylndululuanazasinlulefu
gﬂri]aa%iiuiﬁsauiuu‘%Lamﬁ"Lajmaumfﬁmaaiﬂsau
llenozdinlavead (1) lasaaalsa ianansa
iiang lnduld 61 K faiaandt wdnisdudu
Tsdumaslandduaziuiivsnmiadunenses
lUs@udernld Lanazliulavead (1) lasaaalsd
sansnfiazdhfielwloledulduinnd 6 K
lnadsenue K 20961 Tuandasy (Free
Probe)

Iwduduluananisnansnganiuusslead
' { A
TUT9907108190R% 300-400 W1 LbaT DIl

mammm’mﬁuﬁiﬂsﬁﬂ&iﬁmsg@nﬁuu,m (8]
Faindsmnusnlfinafianmesunlnsalndluns
dnwinsdunulusdu wazlnwSulauds=dns
MIQANAWLEI (Absorption Extinction Coefficient)
figs Uszanm 1.05x10° M's™ 71 342 wnlwwas
susnlFmsludsinudites 9 lumiameseyld
mmﬂ?iﬂu@‘hLm‘ﬁ,waamﬂﬂ@ﬁumigmﬂﬁmm
yoslwluledin ieduiuedfuuazmaslandau
wsastamIasuulssanizwadon (Micro-
environment) 283ny IWSup iz uivllsdu B9az
Aamsiaeusunismdnasulufianueniein
Wudwu (Red Shift) noluwlwluladuiuiedau
waz lwluladunusmasdanidu nsaaadzadnis
mslLL&M@E}awmmuﬁmaa"l.wvluiaamﬁaﬁuﬁu
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msimy lwswhaufisndunseesilunegmely  findingsuilsenia
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