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We precisely measured and analyzed the dynamics of peptide-antibody interactions, using an ellipsometric biosensor based on
a silicon substrate. To reduce the signal error due to the imperfect flatness of the substrate for extremely low concentrations of
peptide, we fabricated the biosensor with a silicon substrate coated with Dextran SAM, instead of a glass prism coated with a
thin metallic thin film. At an injection speed of 100 p//min of buffer liquid, we detected the dynamics of antibody-Dextran SAM
or peptide-antibody fixed on biosensor, respectively. We detected the dynamics of antibody-Dextran SAM interactions down to
a low concentration of 5 ng per liter, and we precisely measured the dynamics of association and dissociation of peptide and
antibody down to 100 nM of peptide. We obtained the rate constants for association and dissociation from fitting the data by
using deduced dynamical equation. As a result, we obtained an equilibrium constant for dissociation of 97 nM of peptide-antibody
complex, which belongs to Class I.
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(240.2130) Ellipsometry and polarimetry

H2|E 7|ES ALZEt Hlo|2MIMe} 31 EFEEEAIS 0|8

[ T

ro

MY

HElO|=-&tx| HEo| SEM St M
olza - xam? - xxys'’

ehdoish gubeiaha - 4K ek
© 3430 ThaFe] el T SR 70 (4%, Shdtiskm)

R EE Y ATY AYSHEE
@ 34113 AFALX] AT 714

(20161 99 13 ®H2, 20169 1149 30¢ =~AE -2, 2016W 129 2 AR &%)

A 7|o.2 gHE o Aol A Hetol g Ae] WY FEAS 34 BUuAAR AUshA Z4skn Btk 2
2 e Blero] eto|=g 24T o, AR} ol vlo oMM o] Ero] Bebast HEEe 9580 2UE W gt

= i i3
24028 Fol7] Slste] T fo] TelZ chAle] Ml A 9o HAEN SAME A H3sHel vlol QAINE WE
SIEF. 100 pimin] 9589 Felmel 4 upo] @ Ao ei4l A W Wefo| 2o HYEAS 217k sk el 5 ng
o e YAl HE FA-GAED SAM Aolo] BERES A7 ST 5 Uorh E 100 aMAAH 9] Wefo]=of that
WA B4 9 olE) BAS PUs] 24U  Aslon, A8 554 Aol of AuaAsE ngaie] FAARe AR
78 % stk o) Azt Wetol=o] BYAES] el el Kol 97 nMolGLE, ol 41 Class 19] 438 o 4 9iek.

Keywords: BFIEd7, vho| @AM, siefo|=-4 23, 3 Set=e 39 a4

[e}
OCIS codes: (120.2130) Ellipsometry and polarimetry: (170.1420) Biology; (170.1470) Blood or tissue constitutent monitoring;
(240.2130) Ellipsometry and polarimetry

" E-mail: jhjo@hnukr

Color versions of one or more of the figures in this paper are available online.

9



10 gH5ts]7] A28 AllE, 20179 2%

LM B2
¥ Zof=2E F(surface plsmon resonance; SPR)oJA] wE
ARgo] AAF] FolE= A SPR Ztolet shi, SPR 7t
° AA|at snss gele] 2ag uel wepich)
o]2|gt SPRE ©]-§51H, F&udl upgEo] tigh AAY &
Hol &8 ZAE WIS A& os B o Qi o]
FAES AN FHY 48N Yo Ar TRt A |
st whet depdict & Ay ol agske =2 (ligand)
I} FA=Z(analyte)o] Aot ARFe] W3l7F A4 SPR
Zho] A&k gepxich Aol gt 4 &4l SlojA

A

£42409] DNA S chald ) A1)
N 4 o

SPR-E Ebo| =R ¥hS, ThI kA whS, BlE-DNA
MRS, T A-ch R uhS, ehi
NRS- Gl AbgEI lek. ole} 2ol =
o] whole. QoA SIS AGEHA Hl B
o 232 9Isto] SPRY 4 FES FHATIEE A7
s s oo

It 7] SPR S-S golu & 59 59 A
gt qlom F&atuke Al oy W Aol whet
SAA=TE B aL Aol flof A Sl 34 A=
ARESH= BAIS qFaL Qirk ERE SR U7 SHAR

AR Ay AN R7 23 SEgoho] W3}

nls

2l
S 72 5 glo] 4 71 Ee] a4 SR eAE o
o= 29l EA™E 72 APl
H =oAL o]2]3l SPR F&utabe] BA M-S ) 45}7]
s WA 54 EellsolAl oS W e
(ellipsometry)S o]-8-gF Ae|& 7]-& o3t vlo] AN E
ALE35E Bl 23| (ellipsometric biosensor based on a silicon
substrate : EBSS)2] 7J\d-S A7l5tar o5 EFAJ5tarA)3ith o]
213t EBSS= 2l flof g9t e s IgRt SPRE| &+t
At 7 H =HE A} 458N =4E ¥k Qs
of eApATTF WA St AE AAIsH] fIsto] S5t ¢
o] £ #AEE 7HX AHEE FHE AREskes HUHolth
AL ot kAL 2ol 2
ZH SUAZES ZHTFO R SPR A MY o

rdon

¢

>
r
=5
)
W ilo
N
&
|o
fru

A Mgl 3 ol A7) 29 whElu(self-assembled
monolayer, SAM) . 2 HAETHDextran)& 28] Hi7]710]
- 71 GAEg SAME W11 11 9o FAIE 2FAIZ

F o] Al 9= Btk Woldt Wetol=o] ¥ 2 3

MAI

IL 7|2 9ale MESEN 2MA

HI

2.1. EFREZAQ| 7282
e} E I (ellipsometry) ol A= puke} suto] gl wiAb
A2l rof r o] H2 HolE= eFdASTRel p=
tanexp(id) & ZAET} o]7|o|A v p-ut 9} s-m}o] ¥
::: o)F, AL p-3t of s-7he] oJ4F
P
AolZ A=A, 4, olef. 1,2 1,©] 27k A7) ek b,
o1, ZHzte] S1dgke A9 A oltk o} AR pot s& 7}
7+ puke} subs ofmjatcpE,

=

o3

©
23

A} Al A2 tand=

]

29 12 7)HA9] R ellipsometer) 2] A2kEel -
2 PuwE PUlamp) O RRE e WS s

(monochromator)S A A thlo g TtE & AATF AH
FEi7E HE=s W7 (polarizen) & SAIA AdEFS wH
ojA Al&(sample)Hol| YAAZITh AlmofA] HEARE Y
ERlHo] EojA] 25 Hz ~ 60 Hz2 3]X6k= 74387 ](analyzer)
£ S5t FHE7(detecton) 2 ARSI, o] wizof o
HAEFAE A e & FAD gk o] ehEdA oA
A= elYED Ab(ellipsometric parameters) 2] o] 2% A
ARE o) W S F)aohe EAUY AAES ol g3t
o A w91 Pel ATAL HI7 AL QARG e
oo o= FoJsim, Hlo] ofof Wgke Hlo] Zgy Wk
oz AA Wgom Felgth, T mH e Aol
A AR = HBAeE AFAe] 4R (P=0, A=0)°] 19
v Qe AASHA] 947 Wil epdEEA e B
Belo] Mot BAel AR Wiz w0 Was)
ueps] ofuff AFE O] ARl thet HFAe HFA
9i7re mASH, B Aol AR A B E
yHY} WE S o]gsto] Yehd o Q.

E 5 o83t AE72 S SRR I2 #78)

lo i ofd

b
¢

e

ly oL T lo

Toc (1—cos2Pcos2¥)[1 4+ acos2A+ Fsin2A] ()

A7|oA st f= F TRl UAtEl= A7 E9] HF
S Ueld 2AsE 0] Zo|AlS (1—cos2Pos2¥) 02

Lamp ; N

Monochrometer

Detector

Polarizer Rotating Analyzer
] (25~60 Hz)

Sample

Fig. 1. Schematic diagram of general rotating ellipsometer.
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Fig. 2. Schematic diagram of ellipsometric biosensor based on a
silicon substrate combined with syringe pump to inject buffer liquid.
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Fig. 3. Photograph of 2 channel biosensor with a silicon substrate
for the buffer liquid not to leak.
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Fig. 5. Experimental setup for ellipsometric biosensor of Fig. 3.
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Table 1. Association rate constant k,, dissociation rate constant
k,, and equilibrium dissociation rate constant A7, of peptide-antibody
measured by rotating ellipsometic biosensor based on a silicon
substrate
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