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BSE [ (Bovine Spongiform Encephalopathy)]
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Basic structure of an Antibody
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ELISA

Enzyme-linked ImmunoSorbent Assay)

19 o FLUORESCENCE SENSING

AP Umbelliferone
O — Fluorescent
A AP UmpP
g Nonfluorescent

Figure 19.55. Schematic of anenzyme-linked immunosorbent assay (ELISA). APis alkaline phosphatase, Ag is-an antigen, and UmP is umbelliferyl

phosphate.
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Ref: Lakowicz, Principles of Fluorescene Spectroscopy
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FRET (Fluorescence Resonance Energy Transfer)

« —F FRET
1 \\ Retaxation (107%) 1 (Rg|f
Ss xation 10 __ s kT=?‘;(T‘£) .
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Q f
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So —t Y = AEs
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Donor — Acceptor :dipole-dipole interaction
Measure the D-A distance from 15 to 60 A

Ref: Lakowicz, Principles of Fluorescene Spectroscopy 20




A (Dansyl)

Ref: Lakowicz, Principles of Fluorescene Spectroscopy

D(Trp)

20% H, O+80%MeOH
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Melittin (A

Figure 13.7. Structure of melittin in the ct-helical state. The donor is t
tophan-19, and the acceptor is an N-terminal d 1 . Revised = .,
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Figure 13.9. Emission spectra of the melittin donor (D) and acceptor-
labeled melittin (D~ A). Excitation at 282 nm. Revised from Ref, 24.
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(B)

(A) sample loaded onto gel
by pipette

cathode
e plastic casing

buffer

Ref:MBC

Figure 8-14 SDS polyacrylamide-gel electrophoresis (SDS-PAGE).

MOIGCU |ar (A) An electrophoresis apparatus. (B) Individual polypeptide chains form a

We|g ht complex with negatively charged molecules of sodium dodecyl sulfate (SDS)
and therefore migrate as a negatively charged SDS-protein complex through
a porous gel of polyacrylamide. Because the speed of migration under these
conditions is greater the smaller the polypeptide, this technique can be used
to determine the approximate molecular weight of a polypeptide chain as
well as the subunit composition of a protein. If the protein contains a large
amount of carbohydrate, however, it will move anomalously on the gel and
its apparent molecular weight estimated by SDS-PAGE will be misleading.

protein with two
subunits, A and B,
joined by a disulfide

RSN TRETTIL

= negatively

molecules

slab of polyacrylamide gel

| - charged SDS
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Isoelectric focusing

® @

at low pH,
the protein
is positively
charged

at high pH,
the protein

" is negatively

charged

ole pH
gradient

Isoelectric point

Ref:MBC

at the isoelectric
point the protein

— | has no net charge
| and therefore no
| longer migrates in
| the electric field;

for the protein

shown the
isoelectric pH
is 6.5
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(Table 11-1

Acid dissociation constants of amino acids

Carboxylic acid? Ammonium? Substituent? Formula
Amino acid? Substituent® PK, PK, PK, mass
Alanine (A) —CH;, 2.348 9.867 89.09
"NH,
Arginine (R) —CHZCHQCHQNHC/< 1.823 8.991 (12.48) 174.20
NH,
O
Asparagine (N) —CHENHZ 2.14° 8.72¢ 132.12
Aspartic acid (D) —CH,CO,H 1.990 10.002 3.900 133.10
Cysteine (C) —CH,SH (1.71) 10.77 8.36 121.16
Glutamic acid (E) —CH,CH,CO,H 2.23 9.95 4.42 147.13
O
Glutamine (Q) —CH2CH2(|%NH3 217* 9.01¢ 146.15
Glycine (G) —H 2.350 9.778 75.07
- /—NH : :
Histidine (H) —CHZG 1.7¢ 9.08¢ 6.02¢ 155.16
N
H
Isoleucine (I) — CH(CH;)(CH,CH,) 2.319 9.754 131.17

sourCE: A, E. Martell and R. M. Smith, Critical Stability Constants, Vol. 1 (New York: Plenum

Press, 1974).
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H

Table 11-1 | Acid dissociation constants of amino acids

Carboxylic acid? Ammonium® Substituent? Formula
Amino acid? Substituent® PK, PK, Pk, mass
Leucine (L) — CH,CH(CHy), 2.329 9.747 131.17
Lysine (K) —CH,CH,CH,CH,NHy 2.04¢ 9.08¢ 10.69¢ 146.19
Methionine (M) —CH,CH,SCH, 2.20¢ 9.05¢ 149.21
Phenylalanine (F) = CH2© 2.20 9.31 165.19
+
Proline (P) e 1.952 10.640 115.13
HO,C amino acid
Serine (S) —CH,0OH 2.187 9.209 105.09
Threonine (T) — CH(CH,)(OH) 2.088 9.100 119.12
—CH,
Tryptophan (W) Zt@ 2.35¢ 9.33¢ 204.23
N
H
Tyrosine (Y) _CHT@OH 2.17¢ 9.19 10.47 181.19
Valine (V) —CH(CH,), 2.286 9.718 117.15

a. The acidic protons are shown in bold type. Each amino acid is written in its fully protonated form.
Standard abbreviations are shown in parentheses.

b. pK, values refer to 25°C and zero ionic strength unless marked by c. Values considered to be uncertain are
enclosed in parentheses.

c. For these entries, the ionic strength is 0.1 M, and the constant refers to a product of concentrations instead
of activities.

SOURCE: A, E. Martell and R. M. Smith, Critical Stability Constants, Vol. 1 (New York: Plenum

Press, 1974).
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incident  prism, or grating reflected light

detector

SPR surface
plasmon
resonance)

surface plasmons excited
in gold film by light at a
specific resonance angle

plasmon-induced
evanescent electric
field extends beyond
gold film

solution of prey molecules

g of prey molecules to bait molecules increases refractive index of the surface layer,
#rs the resonance angle for plasmon induction, which can be measured by a detector.

| |
®%® 6656 g ¢9G
Cem M m D O

) __ 2
e /

association dissociation

Ref:MBC 5y
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SPR apparatus

SF-10 hemicylindrical

mpﬂsm
i Working electrod
Glass slide— L Iij:iflﬂg electrode

Home-made SPR Apparatus (by A. Shirakami)

Beam splitter . Gold layer -7 —
ND filter Rotating stage
He-Ne laser ’ ‘) |7 Potentiostat
628.3 nm
(- U M Reference 2 7
X electrode / Counter electrode

Details of the Sample Setup

SF10 glass Prism
— 5 n matching o1l

A/D converter 8
Electrochemical Cell for SPR I%IPI" éﬂ slide glass

Au film (50nm)

PC
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SPR principles
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35 36 37

Figure 14: SPR curves for (I) the SF10 glass prismin=1.723)[Au(n 4+ ik
0.1726+43.4218, 50nm )| Air(n=1.0) and (II) the SF10 prism| Au(50nm)|SAM{n=1.61245,

lum)|Alr systems

incident angle (degree)
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Binary SAM on Au:
Surface Plasmon Resonance Sensor
DNA-Protein binding

830 nm In Situ : 12% Reflectivity

Single strand DNA on
Au (5nm thick)
. Proteins bind here

7 PEG Thiol on Au:
No Protein Adsorption

36
Nelson BP, Frutos AG, Brockman JM, et al. ANALYTICAL CHEMISTRY 71 (18): 3928-3934 SEP 15 1999



SPR

e http://fm.ehcc.kyoto-u.ac.jp/|[apanese.html

Self-Study Notes
1.

Maxwell equations  ----- >
Electromagnetic Wave at Interface ----- >
SPR(surface plasmon resonance)
multilayer simulation

(latex2html or pdf document) 29page
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collection of gene-specific DNA molacules

}

PCR amplification

'

u robotic ‘printing”’ onto glass slide
DNA Chip ¢
e T LTI P
i
e f’r

mARMNA from mRNA from
sample 1 labeled sample 2 labalsd™
with red with green
flunrochrome 1|I fluorochroms
HYBRIDIZE
WasH

}

SCAN RED AND GREEN SIGNALS
AND COMBINE IMAGES

}

Ref:MBC

small region of microarray representing
expression of 110 genes from yeast
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retoction Evanescent wave
100
wavelength
/
100

The transmitted wave can be written as

Er.- — TDE'“:]:HT_“:H::I [-121.]
— TDEz[k’l":-inl!i'"".r-|-‘r""i:-:n:-l?"";—-..""'t:| [-122.]
— TDEz[k"":—inl.‘-""':—-..""'::lr—‘r"" v (re ) ® sin® #—1z [.123.]

mgw miG EH:‘.\_—E-...""'IF_ TG '|‘||"[.-||__-'.-|2|2 wind §—1 )

= '].-'Dl-‘_"z c = - [.124.]

_ Imgar ..‘_."|-11|."'12 12 mind A1 .
The transmitted hght mtensity decays as e - *. The decay length 1=

the order of wavelength becanse ¢/w = A /27, The Poynting vector S i the z direction
m the medium 2,
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DNA Chip
Single molecule imaging
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