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Table 1. Chemoselective hydrogenation of olefin in the presence
of aromatic carbonyl
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Table 4. Chemoselective hydrogenation of olefins in the presence of
aromatic N-Cbz
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Olfactory marker protein (OMP) from PAGE band to structure
and function : An overview.

Department of Anatomy and Neurobiology, Program in Neuroscience, School of Medicine,

University of Maryland, Baltimore

. Abstract

The peripheral vertebrate olfactory system is com-

prised of the olfactory sensory neurons (OSNs) that
reside high in the nasal vault within the olfactory
neuroepithelium. The axons of these neurons form
Cranial Nerve I that innervates the olfactory bulb
of the CNS. These mature chemosensory neurons
can be replaced from progenitor cells throughout
the life of the animal and are characterized by the
expression of the olfactory marker protein (OMP)
that is a unique hallmark of them. The identification
and characterization of this protein will be the
primary subject of this essay after we address the
biology of the olfactory system. Excellent overviews
of the anatomy, neurobiology, function and clinical
aspects of the olfactory system are found in Doty, R.
Letal.

. Introduction

The vertebrate olfactory neuroepithelium (OF) is a

generative neuroepithelium that is a site of continuing
neurogenesis throughout life (Figure 1). This is an
unusual property of OSNs as the vast majority of
central nervous system (CNS) neurons are not capable
of being replaced and, if damaged or destroyed as

degenerating
neuron

B.GBC

sustentacular
cells
immature
o
)

%
neuronal
/l‘

precursors

a result of trauma or disease are irrevocably lost.
By contrast, in all vertebrates mature OSNs that
die or degenerate for whatever reason are replaced
from mitotically active progenitors residing in this
generative neuroepithelium. These newly formed
neurons undergo maturation and can correctly reform
synaptic connections with their neuronal targets in
the olfactory bulb (OB) of the CNS that were lost
as a result of the degeneration of the dying OSNs.
This progenitor mitotic activity and subsequent
neuronal maturation is associated with changes
in gene expression in the OE. The accompanying
process of degeneration of the synaptic terminals in
the olfactory bulb is also associated with transynaptic
alterations in gene expression*’. Thus, olfactory bulb
neuron phenotype is modulated by degeneration and
regeneration of the OSNs and their associated synaptic
activity in the OB. In addition to alterations in con-
nectivity, the olfactory bulb neuronal phenotype can
be manipulated by alterations in afferent OSN activity.
This has been demonstrated by altering or restricting
peripheral odor stimulation resulting in modulation
of gene expression in target neurons in the olfactory
bulb”. Current studies in my lab demonstrate that
gene expression in deeper cortical areas that receive
olfactory input can also be modulated by manipulation
of afferent input to the QB @ fm i iednmel ooy

mature
neuron

neuron

olfactory bulb

ST
. ™y
glomerulus )
i oy
‘mitral
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Figure 1. Schematic of olfactory neuroepithelium.

The olfactory neuroepithelium is avascular and rests on a highly vascularized substratum studded
with glands whose ducts project to the surface. Non-neuronal sustentacular (supporting) cells are
interspersed among the mature olfactory sensory neurons (OSNs). Neuronal precursor cells lie at
the base of the olfactory epithelium (OE). The panel illustrates the life cycle of the OSN. Precursor
globose basal cells (GBC) undergo mitosis, migration, maturation and differentiation to mature OSNs
that express olfactory marker protein (OMP) and odor receptors. Immature neurons express GAP43.
Additional markers permit identification of various stages of OSN differentiation and of the various
cell types in the OE. Axons of OSNs project to the olfactory bulb where they synapse with mitral
and tufted cells and juxtaglomerular interneurons. The expression of dopamine (DA), its biosynthetic
enzyme tyrosine hydroxylase, and fos in tufted cells and interneurons, is regulated by OSN activity.
Modified from G. Ronnett.
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together all these studies confirm that the central
and peripheral portions of the olfactory system are
extremely plastic and responsive to manipulations of
the external odor environment. In addition, olfactory
function is modulated by administration of various
systemically administered drugs. These include agents
used in chemotherapeutic treatments of cancer,
chronic alcohol abuse, and other therapeutic and
environmental agents"®, Clearly it is critical to identify
unique molecular reagents that will facilitate the study
of this system.

. Discovery of OMP

Therefore, we began to search for neuronal cell-

specific examples of gene expression in this pathway.
The thought was that such proteins could serve
as reagents to study the physiology and function
of individual classes of neurons in the presence of
their cellular neighbors. This may seem somewhat
naive today but we refer to a time when many of
the standard techniques of contemporary biology
were still undreamed of and in the future. Thus, it is
important to recall that this investigation began before
the advent of monoclonal antibodies, 2D gel electro-
phoresis, recombinant DNA, PCR, transgenic mice, efc.
Indeed we have adopted these various techniques as
they arose and have applied them in order to unravel
the role of this protein in the olfactory system.

We began by using the low resolving power of 1D
non-denaturing gel electrophoresis to search for small
acidic proteins that exhibited CNS regional specificity.
Extracts of mouse brain regions exhibited quantitative
and qualitative differences in staining patterns across
CNS regions and in the olfactory system an apparently
unique protein band was observed that was absent
from other regions of the CNS. To study this in detail,
and to study the function of this novel protein, it was
necessary to obtain purified homogeneous protein and
generate antisera to it. Olfactory tissue was collected
from many rats and the protein was purified to homo-
geneity using the mobility in PAGE as an assay. This
purified protein was then used to generate polyclonal
antisera””. These antisera to the protein were used to
characterize its immunoreactivity in several species

and many brain regions. It rapidly became apparent




the protein was conserved across many vertebrate
species and was restricted almost exclusively to the
mature olfactory neurons™”. As a result, and in the ab-
sence of any information about its function, we called
the protein OMP (Olfactory Marker Protein). Even
now, over 30 years later, its function is only beginning
to be unraveled. The OMP has been demonstrated to
be present in all mammals tested including humans, in
several species of fish, in marsupials, in amphibia, and
as best as we can tell is present in mature olfactory
neurons of all vertebrate species”. The antisera to
OMP gave no evidence of immunologically cross-
reactive materials in any invertebrate species. The
critical question that remained unanswered was
that of function. However, even in the absence of
knowledge of its function, the nearly unique specificity
of the antiserum for mature olfactory neurons has
proven to be an extremely valuable reagent. It has
heen invaluable for studies of olfactory neurogenesis
in developing animals, and in response to surgical and
chemical lesions of the olfactory system. Its broad
phylogenetic cross reactivity has made this antiserum
valuable for immunocytochemical studies of the
olfactory system in species as diverse as mice (Figures
2a, b) and humans (Figure 3). In addition, the presence
of the OMP throughout the cytoplasm of the OSN has
also made the antiserum a valuable reagent for the
study of the organization of the olfactory bulb during

12,13,14) : .
1 and its response to disturbances of

development
the olfactory system. Immunocytochemistry with this
antiserum has facilitated these studies by both light
and electron microscopy”. Curiously, the OMP was
also identified in a small subpopulation of neurons in

the hypothalamus™"” (Figure 4).

Figure 2.

Cloning and mapping
of the OMP gene

In addition to the interest in understanding the
function of the OMP another gnawing question was
to learn why it is so highly restricted to the mature
OSNs. The growing availability of recombinant DNA
technology provided opportunities to learn more
about the mechanisms regulating the highly selective
expression of this protein. We determined the amino
acid sequence of OMP from HPLC purified tryptic
peptides using semi-automated peptide sequencing.
Knowing the protein sequence facilitated new
directions in the study of this protein and its gene.
Peptide sequence information permitted prediction
of degenerate oligo-nucleotides that could then be
used to identify OMP ¢DNA clones from an olfactory
neuroepithelium library. With this information it was
possible to generate additional reagents to study the
distribution of the OMP mRNA confirming its virtual
restriction to expression in mature OSNs. Further it
allowed the mapping of the OMP gene to a defined
area of mouse chromosome 7 and human chromosome
11 that was near the locus for an hereditary auditory
defect called shaker-1 in mouse and Usher syndrome
in humans respectively. The OMP gene was isolated
and characterized leading to the demonstration that
the entire OMP gene was contained in a single exon
and that only one copy of it existed in the genome™".

This information and the determination of the
nucleotide sequence of this genomic region enabled us
to analyze the genomic elements that were responsible
for the highly restricted pattern of OMP expression.
Using in vitro DNA-binding gel-shift assays we

(b)

(a) OMP immunostaining of mouse olfactory neuroepithelium visualized by confocal microscopy.
The OSN cell bodies are apparent with their dendritic processes projecting to the surface of the
epithelium where they terminate in dendritic knobs. The OSN axons project centrally and gather into
bundles seen in round cross sections. Koo, J. H. et al. (2005).

(b) OMP immunostaining of mouse olfactory bulb (OB) visualized by confocal microscopy.
The OSN axons are seen penetrating the surface of the olfactory bulb where they gather into globular
neuropil containing structures called glomeruli. No staining is seen deeper in the OB indicative of the

specificity of the antiserum. Koo, J. H. et al. (2005).
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were able to identify and characterize the upstream
regulatory elements of the OMP gene. Several of the
promoter elements of the OMP gene were identified
and it became clear that at least one such element was
present in several genes whose expression pattern
was highly selective for regulating genes preferentially

20,21,22)

expressed in the OSNs

OMP transgenic and
knock-out mice

This set the stage to take advantage of the then
novel technology for generating transgenic mice to
perform promoter analyses i1 vivo in OSNs™*. The
OMP promoter was then used by many laboratories
to drive expression of various genes into mature OSNs
1n vivo to analyze the biology of the olfactory system.
One of the most powerful ways to do this was to
utilize the technique of homologous recombination in
mice /1 vivo by which a known gene can be inserted
into the exact genomic locus normally occupied by
OMP?. This allowed the normal genomic regulatory
elements that regulated the expression of OMP to
drive the expression of an ectopic gene that could
be used a probe of function. In one such example
the OMP was replaced by the fluorescent protein
EGFP leading to the identification of a group of OMP
expressing olfactory neurons in an anatomical site that
was previously unknown™*®, This technology also
offered an opportunity to overcome one glaring deficit,
that of the function of OMP. After all of these studies
we still did not have any insight as to the function of
this protein whose expression was developmentally
regulated and phylogenetically conserved. Indeed

3 TR " et
o ONCETe SR
Figure 3. Immunostaining for OMP in
human olfactory tissue.
Mature olfactory neurons are stained brown in
the middle of the olfactory epithelium with their
dendritic processes projecting to the surface
of the epithelium where they end in dendritic
knobs. OMP-stained axon bundles are visible
deep in the epithelium. Buiakova, O. I. et al.
(1994).



with the advent of extensive gene cloning and with
the sequencing of whole genomes it became clear that
the gene for OMP was present in every vertebrate
species analyzed. The predicted amino acid sequences
are >50% identical across all vertebrate species. The
gene for this protein is absent from the genomes of
invertebrate species including Drosophila, C. elegans,
as well as from unicellular eucaryotes such as yeast.
Nevertheless it became apparent that comparison of
its amino acid sequence with all the sequences in the
databases did not identify any functional domains that

might provide information as to its function,

Function of OMP

Therefore, we utilized the technique of homologous
recombination noted above to generate mice in which
the OMP gene was deleted”. This promised to provide
an entrée to function as any novel phenotype observed
in the absence of any OMP i vivo would provide clues
as to function of the OMP. We were not disappointed
in this hope. The OMP mice appeared superficially
normal but careful electrophysiological and behavioral
analyses demonstrated that the OMP-null mice were
deficient in their olfactory function. The OMP-null mice
were responsive to odors but required 50-100 times
higher concentrations to achieve the same behavioral

30)

responses as the wild-type intact mice™. In addition,

Figure 4. OMP immunostaining in mouse
hypothalamus visualized by confocal
microscopy.

The ventricle is apparent as a vertical dark area
to the left of the figure. A subset of neurons
stained with OMP are evident, as are numerous
axonal processes throughout the figure. Koo, J.
H. et al. (2005).

their electrophysiological responses exhibited a delayed
recovery to baseline compared to controls indicating
that they were somehow compromised in their ability
to recover after odor stimulation™®. Other studies
demonstrated that the OMP-null mice were generally
compromised in several parameters associated with their
ability to respond to odors™®. Curiously although the
expression of OMP protein is stringently regulated and
highly conserved phylogenetically its effect on olfactory
transduction processes is quite subtle. We expected
dramatic effects on various aspects of olfactory-mediated
behavior such as those associated with mating, maternal
care, food finding etc. but instead its role is more of a
modulator. Ongoing studies to identify exactly where in
the overall sensory transduction process are underway”,

Where in the process was not clear as the molecular
steps in the transduction cascade appear to be all well
characterized without requiring the presence of an
additional component. Furthermore, two olfactory sub-
systems, the main olfactory system and the vomeronasal
system both express OMP but they utilize very different
transduction cascades™ ™. Since OMP is abundant in
both subsystems it is difficult to see how it fits in these
pathways. One option is that it plays a role not in the
primary response transduction pathway, but that it
plays a role in regulating the mechanisms associated
with return of intracellular calcium to basal levels”. To
date, these questions, while still unanswered, are under
investigation. Nevertheless, all the evidence indicates that
OMP is a participant in the overall olfactory transduction
cascade.

Structure of OMP

Another complementary approach to learn something
of OMP function was being pursued simultaneously.
Possibly the primary amino-acid sequence of the protein
is not per se a direct determinant of function, but is the
basis of a conserved element of the three dimensional
structure of OMP that is critical to its function in olfac-
tory transduction. Therefore, we undertook to determine
the 3-dimensional structure of OMP in solution™®. To
address this we utilized heteronuclear NMR spectroscopy
to determine the structure of OMP in solution. Another
group independently determined the structure by
Xray crystallography™. Both structures are essentially
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identical and demonstrate that OMP exhibits the beta
clam fold formed from eight beta strands and a pair of
helical domains and two loops. One of the loops is in the
so-called omega loop configuration that is postulated to
participate in protein-protein interaction. This loop is
highly flexible and could adopt a more ordered structure
on interaction with a protein partner. This is consistent

with the postulated role of OMP in transduction and in

o . . « 15,17,37,40)
its interaction with the Bex protein™ ™",

Conclusion

These brief comments are intended to illustrate
the potential importance of the OMP in olfactory
function and the value of the antiserum for studies
of the degeneration, regeneration and function of the
olfactory system in all vertebrates including humans.
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cop: 277 4/ coptisine

5.

L L TherberinelZ & %5 b D7ZFTH
57 LEM TR REZR L9 72
A, W ORRIR L OREERD S 13T &
WHE I ERAERTH D, BA
A BGOSR REAIHIEH 2 Fo 2
& %7K L7z coptisine (&, I EH
EhTwiw (H5), 2oz &L, i
T RS AR 3 T B 2 BT AT B R )
RERS ol RE I—HKLT
W5, coptisine |3 T # & T DI BED
ZEDLESLTWAEARTD—DT
HHIo FHE, HHEIFNRER L
LT [ I o> 45 e S e R~ D 1B

(4.6 mm > 150 mm)
TER=FU:K:

UL BETKFEHY 7 A

Z o U NEEET R Y T A

(400 mL : 600 mL : 34¢: 1.79)
Bt 345 nm

O

EHECEHEATIHOC ROHPLC 547

Ml #EFcwak#HEdbH 2 (T
T B S [ 210 0L 5 A SR i 5
Ci39H. 20014E),

HASER HCIldE & WMo mE
AT (2 HPLCIC & 4 berberine @ %€ &
PR L. W CILTE W ISR L,
berberine chloride & L T4.2% 2L L@
R, BEMTIEFELCLL5% M Eo
GrE% KO TWA, berberine it d
HLAHAMEOIREL LTEETH LA
HE O TR & L Tl coptisine & i
WOWTHHEHLTOL LEND L0
b Lz,

0:000:0:000:0:000 0000 -0 000 -0 000 @ 000 @ 000 @ 000 P 000 © 00 & 00 & 000 & 900 O 900 O 90 @

Wako
@roducts o
31— KNo. o % O 5 E LA @S ()
022-07681 Berberine Chloride Standard A EEERA 20mg 7,000
036-11311 Coptisine Chloride A ERA 20mg 19,600
166-17641 Palmatine Chloride Standard HEAKERA 20mg 23,000
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Bl ©Wako
oOORIFIVAFILI—TIL [CPME]

YruaRyFNVAFVI—5) (CPME) &, 83&%F
A BEA BSOS R M RIEICB W T THR R YV 2 F )L I —
TIVORERE UCTEHTE BT RNOBEMRLE
NS MBI DRI D N E A, o —TF
VR & R LT BURWAIES T,

OCHs
CgH,,0=100.16
TR DA S
RS
WEERALY) D H R A 7 v
BB
4 B3 A S, BHORIE

= E 0856 ~ 0.864g/m¢
K 4 :001%MTF
BRI (H0, &ELT)

R It Bl

_0CIH
MgBr +
@ )]\ CPME or THF

1 0.005% LA T

o

Yield of Products (%) | Sel. of Products (%)
Solvent
1 2 1 2

THF 44.8 33.1 57.5 425

THF+CPME (1:1 vol.) 66.8 14.7 82.0 18.0

CPME 81.9 1.6 98.0 2.0
3—K No. g & | BE |FZHAERE)
031-19845 vl i Methyl 500m¢ 3,500

yclopentyl Methy o

039-19841 Ether, with Stabilizer FSAERR 3¢ 11,000
037-19847 16kg B =
(Z## BHT : 9 0.005%)

:Q

+ 5 LIRS e ARIR ©Wako

(Maruoka catalyst)

(8, 5)-34,5-NI)ILA07x=)L -NAS= JOZR

(R,R)-3,4,5-N7)bA07x=)L -NAS= JO=R

(R, R)-3,5-EANZILAOXFIL71=)l -NAS= JOZR

DY TFHA YOES R EF T FNVERE ZOFT LA TH
FEE T ' = A3 TH B 5 VAR B DS sk
FOUREIZICL > TEREINT Lz, 2O, a0
VTN EN-a-T I VBOGHICEDLOTHNTT, &
FEELMEEATDa-T IV BEARKFRRT HZENT
&, BEE MR B0 TEMEHRIH Y T3,

CseHasBrFsN = 914.77

CseHasBrFsN = 914.77

(S, S)-3, 4, 5-Trifluorophenyl-NAS Bromide (R, R)- 3, 4, 5-Trifluorophenyl-NAS Bromide

R I 1

a-7 =/ BEBROTE7 ILFIVERG

Ph 9 Br R

Ph>:N\)J\OBu‘ + o8n

o]
HN2

1M citric acid H%OBUt R

THF r.t. 10h R,=0Bn : Y. 81 %, 98 %ee
0Bn R,=H :Y.83%, 98 %ee

B-EROFY-a-7 = /BFBENOBEERE 7 IVR—IVRIG ®

o] (R,R)-3,5-Bistrifluoromethyl-
Ph \)j\ phenyl-NAS Bromide (2mol%)
PhCH2CH2CHO + Ph >—N oBu!

(R,R)-3,4,5-Trifluorophenyl-
NAS Bromide (1mol%)

toluene-50% KOH aq.
0T 1-2h

toluene 1% NaOH aq.
(0)(¢;

1N HCI
T PhHeCH:C ﬁ)kosut + PthCHzC/ﬁ)J\OBu‘

Y.80% (73 :27)

erythro isomer 90%ee threo isomer

(BEHE)
1) Ooi, T, Kameda, M., Tannai, H. and Maruoka, K. : Tetrahedron Lett. 41, 8339(2000).
2) Ooi, T, Taniguchi, M. Kameda, M. and Maruoka, K. : Angew. Chem. Int. Ed., 41, 4542(2002).

3—K No. L B | T2 FZAEEE)
201-16401| (S, S)-3,4,5- BlARE 100mg| 30,000
207-16403| Trifluorophenyl-NAS Bromide = 500mg| B =
201-15921| (R, R)-3,4,5- B AR 100mg| 30,000
207-15923| Trifluorophenyl-NAS Bromide = 500mg| B &=
029-14921| A A)-35- e | 100mg| 30,000
025-14923 Elrgtrrrlgl(l;eoromethyIphenyI-NAS AHEEHRH 50mg| B 2
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©Wako

JCSS EEEH#ER (Japan Calibration Service System)

AREEHEE N L =YY 7 1 FIEICES L 2R T
To Mt &ImEEaey - pHEEHEE - A 4 VR O IE
HEEL LT, BH1IATEIC, EXREEEECZNL —Y
TIVTHDHIEEAHT S RIEIEHE] 2R LTED
9,

O, SRR S M & BALM A o M 2B L
FLADOT, TWHEHTE W,

e o RE P

a—K No. o (mg/d) LA BE | FIAGHE)

016-18271 o . 100 . 100me 3,100
——————Aluminium Standard Solution AI(NOg); in 0.5mol/£ HNOg4

016-15471 1,000 100me 2,900

013-18281 . . 100 . 100me 4,500
—————Antimony Standard Solution SbCl; in 3mol/¢ HCI

010-15491 1,000 100me 3,100

013-15501 ! ) 100 | As,0; and NaOH in water |[10mé | 3,100
——————Arsenic Standard Solution 22—

01315481 1,000 [PH 5.0 with HCI 0m¢ | 2,900

027-15321 |Barium Standard Solution 1,000 [BaCOsin 0.1mol/¢ HNO; |100m{ 2,500

023-14201 | . 100 | . 100me 4,500
—— Bismuth Standard Solution Bi(NOs); in 0.5mol/2 HNO,

021-12661 1,000 100m¢ 3,100

030-16211 100 100me 3,100
——————— Cadmium Standard Solution Cd(NO), in 0.1mol/£ HNO,

036-16171 1,000 100m¢ 2,800

036-17891 100 100me 3,100
————— 1 Calcium Standard Solution CaCO0sin 0.1mol/2 HNO,

039-16161 1,000 100m¢ 2,900

037-16221 100 100me 3,100
—————— Chromium Standard Solution K,Cr,0; in 0.1mol/¢ HNOy

030-16191 1,000 100m¢ 2,900

039-17901 X 100 . 100me 4,500
————— Cobalt Standard Solution Co(NO), in 0.1mol/2 HNO,

033-16181 1,000 100m¢ 3,000

034-16231 . 100 . 100me 3,100
——— Copper Standard Solution Cu(NO), in 0.1mol/2 HNO,

033-16201 1,000 100m¢ 2,700

091-03851 100 i 100me 3,000
—————Iron Standard Solution Fe(NOg), in 0.1mol/2

094-03841 1,000 |HNOs 10me | 2,700

127-04301 . 100 . 100me 2,900
—————Lead Standard Solution Pb(NOQ;), in 0.1mol/¢ HNOg ——

124-04291 1,000 100me 2,700

129-05221 |Lithium Standard Solution 1,000 |Li,CO;in 0.2mol/¢ HNO; |100m{ 2,400

136-13601 | Magnesium Standard 100 ) 100me 3,100
—] } Mg(NOy), in 0.1mol/¢ HNO,

136-12121 | Solution 1,000 | BN *loome | 2,700

139-12111 100 100me 3,100
AR it s Sfivatr MN(NO) in 0.1mol/2. HNO, —

133-12131 |Solution 1,000 100me 2,700

135-13671 ) 100 . 100me 3,100
——— Mercury Standard Solution HgCl, in 0.1mol/¢ HNO,

138-13661 1,000 100me 2,900

Molybdenum Standard Mo in 0.4mol/¢ HCI -

130-14961 Solution 1,000 0.2mol/2 HNO, 100m¢ 2,400

144-06471 100 100me 3,100
———— 1 Nickel Standard Solution Ni(NOg), in 0.1mol/¢ HNO,

147-06461 1,000 100me 2,700

162-19941 100 100me 3,100
——————Potassium Standard Solution KCl in Water

165-17471 1,000 100me 2,700

188-01951 |Rubidium Standard Solution | 1,000 |RbCl in Water 100me 4,900

192-13861 |Selenium Standard Solution | 1,000 |Se in 0.1mol/2 HNO, 100m¢ 2,500

191-12111 100 100me 3,100
—— Sodium Standard Solution NaCl in Water

199-10831 1,000 100m¢ 2,700

199-13871 | Strontium Standard Solution | 1,000 |SrCO;in 0.1mol/2 HNO; | 100m¢ 2,500

205-16301 | Thallium Standard Solution | 1,000 |TINO; in 1mol/¢ HNO4 100me 2,900

202-16311 |Tin Standard Solution 1,000 |Snin3mol/¢ HCI 100me 2,400

261-01431 |_ . 100 ) 100m¢ 3,100
————Zinc Standard Solution Zn(NOQg), in 0.1mol/& HNO,

264-01421 1,000 100m¢ 2,700

. BE

il A

akNe.| &% e B8 |BE|EnE@e

Ammonium lon Standard ‘. NH,NO; in 0.02mol/£
01915461 | gt K 1,000| et ml| 3,900
024-15331 |Somidelon Standard | g, 1 600 Ky in Water Sml| 4500
032-16151 | o008 10N ST 61~ - 4,000 NaCl in Water Sme| 3,900
066-03401 ;';‘3:‘;?1 lon Standard | £~ . 4 00| NaF in Water sm¢ | 3,800
143.06441 | g1t o0 Stendard | 6.~ 1,000| NaNO in Water smé| 3,900
140.06451 | gi1e O Stendard 0, - 1,000|NaNO, in Water Smé| 4,000
16817461 | oserete on Standard |50 3. 1 000| NaH,PO, in Water | 5imé | 4,000
19210821 | Sulfate lon Standard g 2. 4 50| N3, S0, in Water ml| 4,000
Solution

a—K No. & EA pH {E(25°C) | B&E | FEMAER(AE)
151-01845 | Oxalate pH Standard Solution 1.68 500me 2,500
168-12145 |Phthalate pH Standard Solution 4.01 500m¢ 2,400
165-12155 |Phosphate pH Standard Equimolal Solution 6.86 500m¢ 2,400
166-17445 | Phosphate pH Standard Solution 7.41 500m¢ 3,300
205-08775 | Tetraborate pH Standard Solution 9.18 500m¢ 2,400
037-16145 | Carbonate pH Standard Solution 10.01 500m¢ 2,600

I R R I I R R R I I I I I I AT

EfEEHE RIS TTANIR ©Wako
NSIYL-BERBRIFLIITZVESH
Pd/C (en) 13787 ¥V AiEMKFE (PA/C) D/8F I
AEZFLIIVTIVANIL L 1 OEETHEAILLEAY
— T3 ST, S F XA EREL 2RI
B Ied 5 2 EAMRETT . RISRIEA#MT 57207 Cfff
HICHET 22 e TEET, $/20 BHOPI/CIIHS
N5 L) RBERKEEZREST, REREEE AT 2ENE
JCETH Y, TEHLANLVTORBSIEREINE T,
Pd/C (en) % MW7-EfligmTld, RExXTHL Y
INT—F VY, EiET 3~ ®Z (benzyloxycarbonyl)
#23 O-TBDMS (t-butyldimethylsilyl) #*, =HF 3
R BRONRY LTI — LY OBITHEIMEH L2055,
FL74v, TYR, = ba, RVINVIATIIV, FElE
NOF YR EOEREREHIRITT S 2 L AT,

(BE3G)

1) fEEARBAR, BEHPHE - AREBLEH AR 59, 109 (2001).

2) Sajiki, H., Hattori, K. and Hirota, K. : J. Org. Chem., 63, 7990 (1998).

3) Hattori, K., Sajiki, H. and Hirota, K. : Tetrahedron, 56, 8433 (2000).

4) Hattori, K., Sajiki, H. and Hirota, K. : Tetrahedron Lett. 41, 5711 (2000).

5) Sajiki, H., Hattori, K. and Hirota, K. : Chem. Eur. J., 6, 2200 (2000).

6) Sajiki, H., Hattori, K. and Hirota, K. : /. Chem. Soc., Perkin Trans. 1,
4043 (1998).

a—K No. ) ES RO | BE | FZERE
163-21441 | palladium-Activated Carbon Ethylenediamine AR lg 4,000
169-21443 | Complex(Pd 3.5 ~ 6.5%) = 5g | 13,500
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0.1vol%ErEE-7 b =~UIL
0.1vol%TEE-7tEh= UL
0.1vol% U7 )LA OfEs-7tEc=MUJL

HPLCHMTIZBIF ML LT, BERNLAZTE =

FYUVHHEICHWSONE T, FFIS LOMSOERIZ &
0. FEEE - XA T2 — AW 2 T Lz, AfiE
LC/MSHTt M= M) VICEMEOREZIRATHE L /-5
TY, R, UVRHAOtM B ZRFE L TH Y. HPLCHHT
Mt e LT@O L TRV E T,

WAL D TR 3D 5 %\
FegE L7zl PRGIE
UV, d0EWH % fRik

-7 =MbY, E®-7Lb=+VY NI

LC/MS # & 1EaER b FEh

3—K No. L] HRIE | B E|FEMARER)
011-20551| 0.1vol% Acetic Acid- 10 5,700
017-20553| Acetonitrile LC/MSE | 3y | 135800
062-04721| 0.1vol% Formic Acid- LC/MSH 10 5,700
068-04723| Acetonitrile 30 13,800
206-16451| 0.1vol% Trifluoroacetic | =EAMHF 1¢ 6,400
202-16453| Acid-Acetonitrile w78 30 16,000

B &R

I-KNo| B |AEm) | Rw @[PS
010-19911 | Acetonitrile Solution(1+9) | CH,CN:H,0=19 | B&fs/0vM778| 14 | 4,000
017-19921 | Acetonitrile Solution(2+8) | CH,CN:H,0=2:8 | Bx&fk/0vN578| 14 | 4,500
014-19931 | Acetonitrile Solution(3+7) | CH,CN:H,0=37 | Bi&ts/0vv778| 14 | 4,500
011-19941 | Acetonitrile Solution(4+6) | CH,CN:H,0=4:6 | B&fs/0¥M778| 14 | 5,000
018-19951 | Acetonitrile Solution(5+5) | CH,CN:H,0=55 | Bx&#fk/0vv578| 14 | 5,000
015-19961 | Acetonitrile Solution(6+4) | CH,CNH,0=6:4 | E&ts/nvhj778| 1¢ | 5,500
012-19971 | Acetonitrile Solution(7+3) | CH,CN:H,0=7:3 | Etk/nvhi778| 1¢ | 5,500
019-19981 | Acetonitrile Solution(8+2) | CH,CN:H,0=82 | Bx&fk/0vv578| 1¢ | 6,000
016-19991 | Acetonitrile Solution(9+1) | CH:CN:H,0=9:1 | E&&ts/0vN578| 14 | 6,000
d—K No. an & R BE | FEBAERE
214-01301 10 1,600
210-01303 Ultrapure Water LC/MSH 30 3000
016-19854 100m¢ 1,900
012-19851 | Acetonitrile LC/MSH 12 5,600
018-19853 30 13,000
132-14524 100m¢ 1,050
138-14521| Methanol LC/MSH 10 1,600
134-14523 30 3,450
018-20061 | Acetic Acid LC/MSH | 50m¢ 5,500
067-04531| Formic Acid LC/MSH | 50m¢ 9,000

©Wako

EAETILINVY
OJykLUL B

IYR774MMFRYERTICA ARHE S ORI
WCHARWLEETLHE (o F7 74 b)) PEAETS
MREHFE T,

By B Y R7 74 8 MR T ICiHER SNz AR
2RI 5 &, BSEMERICPZEE R L. 5RO,
EEALREE, L COERETIERIT I EPASNTY
T4, ZRIFHBNAO BN ZOREOREZ T 54 4~
FXY VANDBHEINLTDEEZLNTVWE T, F72,
I F7 74N MR TN M 2 a3 2 W RETE S
BWEEZLNTVWET,

TINYrEa) bLABIE, AEEE LT [H#RS
rdz) ol e WEME SRS ST wE 3, BfE, =~
F774 MMFTELTHLNTVEDIEZ D25 H T,
BHMEIZ TRROEY T,

;B

TN > 500ppb LT
Oy s AB:1,800ppb LT

SlaE A HPLC stk
TILI/NY > YR 316nm  #EIEE 415nm
Oy kL L B ik 268nm 4063 440nm

Hy, /C Nu ]; N
- O

\CHa

INdnyy

HsC/ \CHa

CeH3sNs05=533.62
(057-07391BRETILINY L IHBEBREENLAZTILINY >0 2 BiF)

oyJyhsLiLB o

C,:HssNO,=685.89

3—K No. L] A& B 2| FZHAERE)
057-07391 | Ergovaline Tartrate | IR 771M*Y 8| Img | 30,000
122-05071 | Lolitrem B IRT7IMYUHERA | 1.3ug| 40,000
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[6]-3—HF—IL
ArFawy (avh) CEHINLIHENEGTY .
5] IR : Zingiber officinale Roscoe (Zingiberaceae)
CAS No. : 555-66-8

[0}
=
HO
OCH;
C,7H,,0,=276.37

d—NK No. i f A& B E |FEAERE

BAEERRA
199-14111 | [6]-Shogaol (@F/O0Th57E) 5mg | 17,000

TOIIATFIVZIVAOA RESIZEEYME
7 K [(Powdered Processed Aconite Root) (/NF + 1)
HTINRA 7 VAT IR E) ICEFINDLIAENEG T,
e IR : Aconitum carmichaeli Debeaux
Aconitum japonicum Thunberg (Ranunculaceae)

OH

OCH3
_HO
(o]
¢ %OH

OCOCHg3
R4 Ro R3
aconitine CoHs OH H

jesaconitine CoHs OH OCHg

mesaconitine CH3 OH H
hypaconitine CHj H H

AfpiE7 2 =F20.05mg. ¥ =¥ 3= >0.05mg.
AH2=F 0. lmg, 28T =F0.15mgZx & LiRE
T,

BT IUOE HASRR 7 55 0 Maldr —ikalBk o)
- HRBMOT YV AT VT VAU A FRATEERR,
JE R ORATEEFROFMBIHH S E 3, K,
AR - 7 =P VEI (10 1) 5meICiE
RV LC AT S v,

3J—FK No. e A A E | FEAERE
Aconitum Diester BAEERRA
el Alkaloids Standard (FEESERA) Vst 000

IBEENY VA IV AYIZY

Ty NFIVATEIRFZMNIATIRE) ITEAS
NBEEES T,
53] 8 Aconitum carmichaeli Debeaux

Aconitum japonicum Thunberg (Ranunculaceae)
CAS No. : 126266- 38- 4

OH
OCHs3
Uy /

-------------- +O
1

CH,OCH;3

- xH,0

C4H4sNO, o HCI* xH,0(C4,H,5NO, o - HCI = 626.13)

J—FK No. ah & A B E | FERAERM)
Benzoylmesaconine | B EHERA
2SR ochionide (EBoeh5m) | O | 16000

72T —LOSBRICBENTEL OWako
L-a-7RIWFI-D- TIPS =Y *FIVIATIV

BTN E N TWS [T A2V T — 4] ORER
HHIZH 5, [MboiorBkk] 2385 2o SWE
ELTBHWZITE T,

w8
ZE(HPLC) : 95.0%Ll I
K & R RBEEG

o
HOWJ\ ' OMe
ad
i
0 NH, 0

C..H:eN,0, = 294.30

3—K No. = & R BB |FZHAERE)
010-20401 | L-g-Aspartyl-D-phenylalanine | . 4psapg | 200mg | 15,000
016-20403 | Methyl Ester 1g 50,000

FFCHEZEEFER  Vol.74, No.2 (2006)




Products

| J0249509 J. %@l ©Wako
TauxRy sy (PG) . 79X FVBEoLH %
I ayRYZ U@Lt F I rF—+ (COX)
O & 0 Bl T AR S b —BEO A E <
o MNP RIS LR R0 A B AR AR AR IO B 55 B X 7 1
I—y—tLTHEHENRTVET,
HPTLTRAY S5V V], (PG],) Hid. OBEAE
TERRPUESER 2 E2 6352 8. @QPPARy R E DB
WLt7y—n) Yy FELTERTAZE, @FLT,
YN BERDY AT A VERIE LIRS LT S o8
ZEHOREER T L Z LR MBI TVwET,

0.0lmol/¢ 15-FFF¥-ABM.Turyrsv >
I, LY ) — VIR

“\\\\\_/\/\
i COH

2

X

0 C,H,,0,=316.43

20" 28

0.0lmol/¢ 15-FF+* Y- A% Fuzsrsv vy
Jn TERFLYTFOY - T8 ) — VI

“‘\\\\_/\/\
‘ — CO_H

2

0 C,H,.0,=314.42

20" 26

0.0lmol/¢ 15-F4F Y- A2 TuRY T30 T /],
Iy ) — VIR

“\\\\\_/\/\
' CO,H

2

NN

Y C,,H,,0,=318.45

0.0lmol/¢ AP-TRRZZFS V], T8 ) —ViE

b8

“\\\\\_/\/\
’ COH

C,oHa00,=334.45

20" 30

0.0lmol/l AZFURYZF>I V], THFLYT
FUF Ty — L

‘\\\\\\_/\/\
' — CO_H

2

C,,H,,0,=332.43

§ YT fOE A AR A - — 200 - EGIRAT

3—K No. & R | B E | A2

0.01mol/£ 15-Deoxy-A'? "“-prosta- | #a4E

niizeee] glandin J, -Ethanol Solution byl

0.01mol/4 15-Deoxy-A" "-prostaglandin | #EI4E

CRP2ET J,, Acetylene Analog: Ethanol Solution nE S00ug | EEFET
420711 | i b el S| 4 | 0048 FEEISEE
160.20051 | 0-01mol/£ A Prostaglandin J;, | #f8%

T 5E
Acetylene Analog - Ethanol Solution | 415 300ug | EEFT

KU7EVO7EFVERUGITEFIVE ©Wako
N N.-IPEFIVARNIVEIY
N ., N2-JPEFIVARNIVZY

RPN 203EU EORY 7 I UBAE L. FOER
WAL DSARREZ & DIEFE IS B EICH w2 &
PHIGNTVWET, ZOX ) RMBATIEKRY 73 HAHD
T BABBIZBWTRPRY 7 I PRI
BIENMEINTVE T, FFIREHLRR)TIVDR
NRVIVVEARVI VDIV T FVETHBN!, NV
TEFIVARVIV Y EON, N7 EF VARV »
. SRR OBIMAHE TH 2 LIE SN T E T,

3—K No. i & R | BE | FZAEKE)

N'-Acetylspermidine

010-20381 n-Hydrochloride

MREMFA | 40mg | 34,000

017-20411 | N’,N°-Diacetylspermidine | Mla4%FH | 40mg | 36,000

N'-Acetylspermine

a4l n-Hydrochloride

fREMFA | 40mg | 38,000

N’,N"?-Diacetylspermin

trseesill n-Hydrochloride

fREMFA | 40mg | 42,000
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MBELIEEDEEICRBETYT OWako
SHh7yt« ™ iBELISE (TBARS)

AR S B IREIE IR EDE 2 %1 C
Bibsh, BRLIFEZECLZEALNTE Y. Bk
WAL, WRIMAE PR, SRR, HBRAE . IR 7% & D
BRELOBHEIEH SN TVwE T, AF vy ME, MMl
HOMBILIRE & F4 v ey — LV (TBA) O RISIC
EDERL72ERZEENES S LX), BRI

ERTHIENTEIT,

il
AT T U (FRERERIET TiA0)

o@D
228y B EHIBRILISE % 3R
LR

WA TRT OB (FRERERIET TA00)

Oz
RO BN EWERE
LB
N BMEHTIC 5T, AR
TBA&& EUTFLFE FEFEE A DD, 7
Nzt T e REIE TBA ERIGL THE

DEXMEEERT 5

BB E n-T R/ — IV THIE
HIGBE EhEKEERE  515nm
WYL R 1 553nm

BIRF IR L AREROBNBEE LR T 52 &iC &0 &K
FOBBRILEEREZYOCITITERREELTKD S

2 Y c CH,— u Y +2H20
20 N SCH—CH=CH” Y

TBA Malondialdehyde TBA pigment

B B

ORERZ R L UL G 031X 0~ 23

O & WA E L CHEL 2 o 80k 1L, 60~
100 (2> Y7 NVFE F 21nmol/mé (ZHH2Y)

B IR
[l =tk % 5 MPLEFFICHEY 5 & &, SOERED
CViiiZ10% LA F

A

WEELIREEEE  0~40nmol/mé

A PR AR 55mé x 17K
N/ 12 TRl 330m¢ x 14
10% WAZ ¥ 7 AT YV ERKETR 45mé x 1A
TBA i3 60me x 1A
n-7%/—)l 300me¢ x 14

A (1,1,3,3-7 P b &Y 7 a8 5nmol/me) 10me X 1A

I—K No. A A&

fiilie syt

B E | HZUAERE)
5001

298-62901 | Lab Assay™ TBARS 45,000

%y PUREARECT 0T, BUACHT 32 LR TEECA,

F-79F%RAJ70-7

J7O0A49, O—9=J XES
TBANRTF RTHDLT a4 T, HIE R R R
FTEF-T7F VIRHRNICHETAZENMONTVWET,
Aid 7 7 a4 YRt T— 7 3 VEFEke
%mnéﬁt77%/%@m7n TTY, kou—%

V-7 7 aAf YU HARTEIICRETE T,

B\ R RR
vy 727592 K

Eepan A AL B S, (m=F3v-7704V7)

RI—&HE T~ o077 - DEBETo /=0 BHEZDAN Y
O77—UNBERICEE - -

AERR

kR  556nm  HOGHER : 574nm

I—K No. & A& B E | FZRAGRE)
Phalloidin, Rhodamine s
165-21641 X conjugated B | 300[A | 50,000
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b AEEE MAPKs DRIEIC RD
£ Proteome Profiler™ 27 -MAPK 7L 4 Fwh

MAP %5 —¥ (MAPK) # A% — Fidflilastr oo s
T EFRMMBEWRE, H AT — Rl 5y 7 F sk
HWTDh ABLZIT) 2 & TENERET 2 Y 7 FVniE
BEETT, Ak, Tho ) ABIELMAP ¥ — Y2
WME57LAFy FTT, A Y7Ly EICEBUADEEAL
ENTBY, AP OE£ Y ABREMAP ¥ F — BHEAUER
MIZk4E L, HRPE#RA FL T M T EY VIC X o THRIB
TEF7 (FTiddifk~y 78, FLHTHRINTESD
T4 DY 7 FIRERT T L IgEkE/ v Ay v 7
Oy MEERAT)LENE L EWICHHETT,

b
PR DS
SR TERTE 5
VRS TVCTHENTES (250 ughT)
RIEWLRE/ 7 2 2% 70y FEDREE LT

Y P

Phospho MAPK Array 41

Array Buffer (3 ff3H) %21 mé x 3AK
Lysis Buffer 21l mé x 1A
Wash Buffer (25#5%i&5ii) 21l mé x 24K

Anti-Phospho-MAPK Detection Antibody Cocktail 1K

Streptavidin-HRP N
4 -Well Rectangular multi-dish 1#
Transparency Overlay Template 14

* WesternGlo™{bL2FHARBEE (557-72171) & Off
MEeBITTOLET,

HEREI YT

1 2 3 4 5 6 7 8B 9 1011 1213 14 15 1617 18 19:20 21 22

A [ N ] [ N ]

B eiilo oo N e i e e Blogioslo e ilo o bia i o Bl o Il o 18 o)

c 00 00 200 00000 000

D (2)n{al{Bre] 0000

E Q000 QCO0D0O0O0OCOD0DO0

P ewe

fir. i F—4v b fir. i Z—4y b A ¥ Z—4 b

Al A2 Control (+) | B19 B20 Akt2 D7 D8 MSK2
A21 A22 | Control (+) C3 4 ERK2 D15 D16 HSP27
B3 B4 ERK1 C5 C6 JNK2 D17 D18 | p70 S6 Kinase
B5 B6 JNK1 c9 C10 p38a E3 E4 Control (-)
B7 B8 JNK pan Cll Ci12 p38B E5 E6 Control (-)
B9 BI0 p38y C13 Cl4 RSK2 E7 E8 | Control (-)
Bll BI2 p38o Cl5 Cl16 GSK-3p E9 E10 | Control (-)
B13 Bl4 RSK1 C17 C18 Akt3 E1l El12 | Control (-)
BI5 B16 | GSK-3a/B C19 C20 Akt pan E13 El14 | Control (-)
B17 BI8 Aktl D5 D6 JNK3 Fl1 F2 Control (+)

& th &l
: s

EL3
A
&% . Unlrealed
*e 1 3 5 (]
BN X o0 ¢
B o2. se e Y]
4 7
EL] © rhilL-1f treated
HepG2 Cells
C oo Untreated vs. rhiL-1 Treated
4 === Untreated
30000 3 we rhil-1p Treated
25000
g :
8 56
15000
£ ;
10000 1
5000

T SRR

rhiL-1 T304 L 72Hep G2RIIBD 7 4 £— 1200 ugZ ¥ > 7V & LTHW, 20
R (A RUH B :rhIl-1 4 C0 4 ML) #igy 7 MCHHTLTY 7 71kL7: (©

J—RK No. | 4=#—3-F L A B | FAER(E)
Proteome Profiler™ .
554-81471| ARY002 Human Phospho-MAPK Array Kit 1 Kit | 104,000

(LERARE RD
WesternGlo™ {LZFHHRHEE

AT HRPEGRZFIH L 727 v 4L RICBWTHHT
LR HIE LRI AR T, AL B
EERTORALTCIMAT SV, AfilEy hTAYT
LY (8.5ecm x6.5cm) 50MLLE (Wil LT 2700 cm®
UE) ICfHTcEET, v Ay r7ay AN 6
B TITHHT S\,

il pg A —5—
ERAE

A B & LERIZTERTORG L THEMT S
*REBRIFZRT IHHIZLETH LA %5250
DI %

$5iEPRIT I oA

A B
WesternGlo™ A i 100 m¢ x 1A
WesternGlo™ B i 100 m¢ x 14
3—K No. [4=#—2—F L A = | FZBAER D)
WesternGlo™ Chemiluminescent
557-72171| AR004 Detection Standard 1 PK| 21,000
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INFOGRAM

4Ty IREFETIVIVATL
eMD?2 — Empowered Molecular Design/Dynamics —

eMD? (ZAF 4 —A2 7)) 3. T8 h%YyIa

L—>a>y (MD) MR LG THIEER ) TV 5 4 LI
SR LS AL TOFTETFTY V7V T FTT, L—
F—T VLUV R)=BA V=T A%@BL, WHEDOF A
by Far¥a—45— LT [H5THMEERZEEL %
o, "B AT EMSGTETY 7] BURRE R
DE L7

[&DUZIUIC, &DINTTIVIC, ZULTELDERMIC,]
INHHEADOHIET, T TETV YTV T7 Mo Lnd
y ‘}‘(\‘TO

€T

eMD* TlE L —H =12 & 245 T-#1Eh T L ®WIZMDFHE
BTV E AL RZEITERTVET, SOV Ialb—V 3
YT KFAORFRICEH L TH] A EhTwET,
T2REEWTW AT E2BIET 5723 Th{. ZOFET - 4
TP BNEEETLHIET, L) 7 IVARSTHAME
YER OMGED T HETY o eMD?* Tld, T —HF—FEICL >
Ty BT - TR LTwWAZE, UTIVE 4 LICFERL
¥, HF OFICh0sI0mME L RE S FEBIICHE
hTHIET, INETOHTFETY V7V T FTRAEDS
NhaholHiLWHE -4 VAL =Y a vdkEEh s T
Lx9o

[P FDSEEND S IE DB G ERIHT D]
eMD?E, VT NVESFEF) V7ML 3,

< HFEI=_EaL—Yay

BLEIHAET 0 F1& 70 FIRE) - I EEICEhwC
WET, INHDHTFAFI v 7 AEE LRI 8
FIH LG TEF) v 73 TE A AIEBRICBITS

F—ry Ny URTEERGFORyF 7Yy Ialb—v s
YT BV oSTEMEEERSEE SN2 TER D £¢
Ao BIEOMETIX, F—7v b7 VX7 R HH 5T O
EIEFAF Iy ZICEBELTET, ISRy F 77
LT ETHVONHHEEDZTALITLE). INHTART
DHEZEE LD FET) Y ZI2EoT, IOTYT YA
T4 v 7 RIRELEEN BT E T,

[BIVW\TWS 0 F=it>TaEh gl
I, TN SDHLWGT-ETY V7T,

N AR

EBEEMDEE (FTvaYy)

FRNLATBUE N BAL AW FERT C B 56 & 172 MDGRAPE- 3
. 2EFEOr —a AAHEERAR LT — FY a— 2 XK
TV NV EREHEICEHT A PCHIRA— FTY, &
NEPCIZHEET A2 LT, BHOPCTD M %0 TH
NFRENRT =TT,

eMD*IiZ Z DR — K& HHENRETH . KB MD
AL EHHEICEITTE T3, eMD? & MDGRAPE- 3 % jifl
¥ X 72854. MDGRAPE-3%# il L - 72& & b
NC, FHTPH12, 967 OB A TI546510b %2 ) £3,

SISy AP o725t EN T A THRLL L ZERL
T3,

B Intel Pentium4 3.0GHz without MDGRAPE-3

2486.8%
13895.8/F

115/8
1 10 100 1,000 10,000 100,000
EESCERR (7))

k%A L =Cytochrome-COMDET & %
1,000 stepfT27=HICE ¢ 2A%HE

3—K No. | *=#—3—F fH B2 | HZUAERE)

303-17151 | MD-AC1Std | eMD® 2524—K 7H73y7H | 1>k | 500,000

300-17161 | MD-CP1Std | eMD® 2224—K 3-#L—Mi | 1wk |1,500,000

634-08061 - MDGRAPE-3 PCI-X 7#73y7# | 14¢ |1,200,000

— - MDGRAPE-3PCIX J1-HKL-ME| 14 | BB =

DYV 7 b TS ATBOE N LA FERT & bt
A7+ 7T LB HEMFELZDDTT,
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©Wako
BAC 7L A1 —EX

BACT LA Lid, e b7/ ADNAWK 227 u—=> 71t
L72BAC (N7 70 7 NLH@lk) su—2% 274 N7 7
ALRWZARY PLA2T VA T JBfkOREEZRINTE 7,

WH-TIE, 20064E4 A L, BACT7 L A % w72 Comparative
genomic hybridization (CGH) f##rZit¥— Y AZBIEL £
L7z BRAMINEZ: & T U 2 Jefafka ¥ —HoRgn - k2&:&
Vo e KRED T ) AT R Ta 7 74 Y 7 RATH
PF—E 2T,

Macrogen ¥t MAC Array™ % i ]
#) 2 A THEI & TR AL
MEOFGOHE LA ORAM T, HHREOR VT — 5 it
I ==V 7 B2 BT O E ARG
7+ I DNA % 72 CGH Rl il 2 24k %
LB 2 AHZEDHE

*MAC Array™ 13, #E b/ 470y 22 PR Eh72 BAC 7 u—

> (DNAWF) 2294 FHIFALIZAEY FLAETLAT, AEy b &
NTW5% BAC 7 10— 23 FISH 12 & o THIETEIMHE SN TwET,

A B EIE T OBE

A DB WO FEBE L

A DR DOWFE
BEVALICB G- 3 % Gt R SR SIS O BRR
B~ —H — DIER

I PEBFRE CGH B

\ ¥ IIVAF \ v
v | M TusAE—var |

| %/ ADNA®#E A | v
v | A¥x=y 7 |

| SOLEGRDNAOHE | v
| 7 — 5 i |

UTOF—4%THELE T,

%7 —% (TIFF)

WY-547-WY-647 ~— Y5 —% (BMP)

T raw 7 — % (Excel. Text)

Log2 A% v % —7uav b (BMP)

;

i Female-WY-647/Male-WY-547

%. ERmEAIE £ L i
i

=

e rioelsy

$11111122225223335338448665650008008 7717 TRSE A0S S0T0I011 1111 131212131314 1816161616171 T TIBI MDA MA NI X %R %KY

— %213 CD-R T#m L £T,

ORI £, 10 B

(Y TINDBLEEOBGEITHEAT W)

Mz

BHEGEE  BACP VA BRY—EXFTI=AHILEO
E-mail bacarray@wako-chem.co.jp

FEIR THIRSEY - MREASREEE(EZE S\ ace
U754 L BEhAIE

U7 V54 LEasHAI X 5 L, [RT-CES™)

ML 7 v 2 A TR 2 AR ) 7 FOHR)
P EIME, Bl BN, etk R R 2
35 ECTHEICHETT, ZLOMET vy 43T
KRA Y MUETITDNTEY, —HoBFHwLr o0
T MR M & v F 3, ERROMMIZE &
TBY., EWFENMBT e AE5 4 FI v 72 ThHbT:
By O X)) M RMEIIEBRRERD ) £5, Mg
O A% AR CHE L, JET 27201203, SEAVLILR
ERFICL BRI T B854 F 3 v 7 RSO 7 A
AT A4 v I T R TELIERBUWE S AT LD Y
BCY, TNART-CESY AT L TY, BMIZEKkDEZLD
RKFHER —H =R AN ICBVWTEEND Y. Sk
TR T v L CHEMICE bR TWE S, BHIEL6Y =
TL—=1r9 AT VT VL= 4 THRHY E T
EHIICT VT L —bERRBICOMMETE LT ILT
TU— &4 TROCHBERMEEMETESCIM16™~ =)V
A4 THMbY F L7

CIM16 7 zIaA T
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AR sasE - M EEE O e
Mg - AR oWz

M coLE 7y =07y FHEEROME
GPCR. Z&MMFay v ¥+ —+¥, IgEL LT ¥ —,
EGF Lt 7% — &

N N ) 7 — e Ol 2

INK Al e o #lH i 455 S0 1k o0 0 A2

MR IEBEEET SV

REEESKEN S ILRER Biotium
GelRed™ &Y LR (X 10,000, DMF 5HK)
KMIEBELIKEIZBNT, Y VHNOKMB % §tad 5
CEEHMELTOE T, M7 v MR, RERE
rERECESONET, ¥ —RNIEbILTWE T
FYWwATRIFR (EBr) ERUFETHZSL720, K
EP AR WL T,

RS TR I EN S

AR

AN ER

BT 4 V5 =5 EEARE

GelRed™ EtBr M #1E8&

R E dsDNA/ssDNA/RNA
TFIVDFERE FHO=RGI / RYTI)IVT IR
REHE TVATFAVE | KAATAVEBHELRRE | RANRTALEDH
B &R E B L LA
== {3 (v =8 &

kRYTZUNLTIFFVTIET VAT VFEEBRDT
EIHA

HICRE DEREL

~ 120
I
1.00
& GelRed™
£ 080 -
=
=l 4
£ os0
& 040 M M,
g
0.20 |
=
= 000 . r r
0 5 10 15 20 25

kil Ff il (h)

1 x PBSHIZ Tl o GelRed™, MALE G Zh 2D
WTHOEIRE ORI ZWEL, Ta v b L7

BhiE « BAANT B

BhEA~Z P

AL P

HLREE

200 300 400 500 600 700
4 [nm)

DNAAE T, 1 X PBSHIZ THIE,
P HEE ¢ 300nm AL R RHOENHE ¢ 595 nm 5k

B bEODNAZ 1 %7
Ha— A7) TRAKB .
GelRed™ J2 O"EtBr THefa L,
Mo & RE & Ji U 7z R
G PRI 33\ TR K o
FEPFIZHN T W S,

lane 1 : 200ng
lane 2 : 100ng
50ng
25ng

lane 3 :
lane 4 :

GelRed™

FLATFA ik

1. AR L7250me O 7 A1 — AR5 ul 20 %
SRy VT 5 ERICRML T &
V)o

2. BRIKEIR, EEHE NS VAL VI A= —F il
L CHEHENGET %o

KA MATFA Vi

1. Aih15u8 Z50me OZEEAKD L FIkB Ny 7 7 —
Wz %o

2. BRIXKBBOTZVE, TOBRNTISRIES S F
%o

3. HEHE R NS VALV I A— 7 — 2] L CE R
SR

d—K No. | #=h—3-F m & B E | FHAERE)
GelRed™ Nucleic Acid Gel Stain
559-78731 41000 10,000x in DMF 0.5m¢ 22,000

FFCHEZEEFER  Vol.74, No.2 (2006)




{E2X= 402

FU=MNIyE « T4 AL « FABNI 7V (1853.9.2~1932.4.4)

.
£35 - XKL (1853~1881)

FA T 7OV MEYGEE T Y T
72T b4 TOEHR) AT, 3 ALK
DEBELTEENZ, RIIHEOH
v BRIV EOH T ORT, mHElE
W F AV RAMEDO -HTH
o FAFTYYILDI A, TTITEHA
7V b OBBROIEIZIE . WL &
LF DAL 5T, ¥ FH B
KA, F1EY TYRAED DML
ET, RICTER L EBRE 2o 72
IE ) HESETEFRICANTZwE
Moz, FAMT 7V ME RN |
Bl y VT 2) R¥EAERHICAZL
72 (1872),

PN FRFE A VORFIEIES
AL — LB TR h o 0T, i
e PUR MR IC Bk % o L) fRE S
720 ZERmFZEIE. [HLE 2~ 2 0hk
MR BT AKROERIEH] THY. 2
NHROWBGRL & o720 2 OIFFE
M, VRNV Y &Yy — 4 O
OWgE (1866) % Aoi)7z. »IUIE=
e OB OEREHE L, FhzFIH
L. RO DILFZD—NTH 5%,
W ELRYPE R O A 5 BOS % WfgE T &
LLWIHIEZIZBWEY, HBROKE
2D BEOELE R ICE L, (8
HHZDWTOFRLFAWHIFE] TE
TH RIS L7z S SIS
MEROZLOWEEZ ATz, [FRA
¥ B L O L zE ] (1878)
PR E oo I AML, K
T, &ToOHMNE 25O, AFER
DIZERD o720 ATE, EliZEEE
v, KIKoOPEEEZFEY Lo
BFZDZANLDOBETH S, TEAMIT
JEAL LTI EE L 72N AER T 5 72
EHELTOWIUE A YT TH A
Vo FAIANITIFIEBZ S 2RI
DEBALFIEBE SN, FHILEHIC
BolzThr e ZMT4TICHEE -
TeBLFTTYHIL AR I ko7 R
. TAE] THE->TWwWD, T D

ki i
| i 3

e, \_ "
1. X bT7IL b, 1904F, 7> b
7T L0— NE, /XX TIVE,
87 X 44cm,

BEOHE, AL—% - -73>¥ 754
AT =EHEBL. SAOTHEDL ST
2o ZO—N, TANVTH7Ean
A MeFg L o7z,

.
U AL (1881~1887)

B LREROLFRR L R o7z,
HE BT 5720 ALFROFED ALY
L7:O T, EBRZEOFEFH 2L SN,
ZOEEZLTH0MDTRA Ik
L. 167 T OKRFEOFEBREZ L.
ZOFEH[GIFBLES/R LT
150 N OEERR % 3% - 7258 (1885).
FEEAEIZINBANICR Y, BEIZ2I0A
WChotze CORMPNIERLE
WAL, R OFEEREICE R L2,
{L2EE T DO TE & BRALFEOHIFRIC
THRALZ, VIR D KR
DV EDIE, WEL0FE O RE L by
DHERED SR & AR I IR R
beownie, BOWE, 1764 HD [—
M b 2ok E ). 2 % (1885, 1887)

,ﬁkffﬁ?lwaéf“

K2. # X bTF7IL NODER,
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Beex BE KB

ThHhbo A MT 7V MIYAALE: X
Db bz L ) BHELFATZ,
FA N7 7V MR LS OL
BRIGHEZEE 2 v B id e < BRIk IR A28
Holze ZIWERNVT ET 7 —r D
BIEHOBEHL 7L =9 ADBEBROE
B, 77 v b AT70FEE [
ZFHE] L HEEHER. AV ARD
o V& MO TE S OWTE 7R L5 E
NCThHb, HEDOFy T AL ZOMEE
Ofifiz 3L Y ERICHEDLDH
THhb, AT 7V MISED, K
LB ORI D b 84
WIZH T 72e TL = R EIZEED
Kelpolze ZoTHRDLE TV NN
VALY G = Nl A F O = WA
VRO ZRFEEROS VL
20k T L] ORIFITH 3
(1887)c MAED +4 T <,
4 TH B O FEMHEEE 2 BT 5
DTHBE»L, V- Iy M)xL522
ANDEBRIIZE L R bS8 O Fr 2 L
DT CDEETF U KT
. EBIIHRET L 2SS
ZIZLTH bW nd &k ol
72 (FANT 7NN, THED. [
LFHRE] LT 0D D
MOHEIILIze A AT 7V MEAERE
HOBREEELZIE L TS, ]
FL v ) AREBIEEMNE LTIIATT
&9, 2O KA v ~GERBOFH
ORIz FOELETIA TV 4
KEFHIZ~DOIRIBOREE % H - 72,

.
S147Y 1Bt (1887~ 1906)

T4 TV 4 C RFOYIELFDEIZ
EhpolzDid, FANT 7V FDLE
Db BURLRURHFETH -7 (1887)0
UL 6 RIS S sz, ST
—OWIHYLFOEIZ T, MY EL
FETAL =TIV ThHb, TV FN
b T4 Y2 5— T7Y b - KRTH
Wio7zd L1242 b7 7 )b b AYEA &
nocths, b 74 7HHT, F



AYORFH BTV DN T 1
P2olzh, T4 A F 2 XA EEBL
PIZEDRIGE T ¥ S AR Lz AT
AT LT EIRI2 B ORI, Y
Ao &z 7 A, HHREHO FA
VDOFAF I AMETHL, FA4 Y
ORFHHTRVAMIZ, T 450
BTEDPEVIRAD»D 72, i
[ ZANVF =20 vl
BT, BEfmofBmarge Lot
VP4 7B LE: (M1, 2),
KETIED LD L RF DD
BTSN, HAD, RO E R
HELE, BY - FETORE L LR
HLZINE RS o7z IO
FIEGLEOFAN Y AN TH b,
ENETI—NTTTaRRNVII
WZOWTHHFZOM3EZ LTzt b
YA MIE S TRYWHEALEH R B E
KGHEEEE o720 FAMT 7
DOWFFEIRE % 21 5 %413, FIAFEIE
2N ZHEHERIANEW)REZ S
2o L22LE B % C30ANITHEZ,

3
[
B {

ANORGANISCHEN CHEMIE.

4. #Z bT 7L bE HEARENRE.
[ttt @i L) BR7E 37 & (1904).
RRF M. KERATILEE R
fitE &, 1 MATAN 15928, F.
BXR. REIHB8IENDKE,

M3. KEEE (FX Y7L MRREA
DB, 1900 F),

KAV FAIVANENZ0EEHHo

720 19034E F TIZA XA M 7V b IC

M L7227 AU 7 AE30AICE 5,

FANT 7V MRS  OFiA %

D&, EEMARYILY Yy 5 —

LD, MTEALHRFD60~70 A
DRFZAZHM T2,

TV AL ORFHOFETELR
MR EB IR KOk, B
BT 2WEOMAL L RIT, BHOE
SUREE L E 2 ige L7z, BafbEs
REVLTC, ZOREERY, [ER
1b2Eak] ZAITI L 722% (1894). HA
LU OFmLLE/ETE S X9 12,
BEALFEREZ, PRV ORNZML
Yo T, [SHWHEILE - LY -7
YEUHER] L) AR MY 7V M
ADOKITERFZHMITEZ T (1898),
[T r¥rial L ni,
18984E 1 H3 H. f35 I~ %4
R L7 FgER ) v Al ) 25k L
oo FNFECOLH [EAbFHE]
z [ WAL % # £ | (Physikalisch-
chemisches Institut) &ZFrlL. F A
FYFNVERTFALY Y — (BEE)
Lo lze MBEOWITE R IR 72 DM
LWIFERIC R > T L TH b, Hil
PIETERT AL KRET A0S E
il LCT7 v EZTR2AH LT, S
LIZT VBT B CREL L TR
VD ITEERIE L. Z O E
DOREERRT) (1906) A% —~NVER
LOBERE 75T b,

Fr P LB SIS ) L7z
B BEREA A MY 7V N OEKFIZIE
LR Lol BHODHE
iz (1893). EMi¥ 2 A4 —%
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RIEL (1896). BRMZLEND
PR ARz, LMOFE LR
COWTFELZENRNEN LD b Er
LhoT&0T, HETHT24%
o Tz,

B 2 3 NOARADEF L7z,
ifﬁﬁﬁ&%ﬁ@%ﬁ@b(w%x
ZOHAE, WHEG T & K575 25w g
W% L7 (I0H24H). KEFL A
b7V b OBE S L Itk ORI
Wib&o7 (K3), &mrusz
W CHRYT 5 L ERET 2 KEDIE
TORMINEALDOWIETH > 7205 &
&7 0 ADSEREATF T E % { 2o THIE
FEITHIT Lz [FAA MY 7V PR
RISWHEULE D SEEN 2T Tz, 2
DOWFHOFERITE ) WIS N 7zh 4]
Mo ] ERFIIBRRTVSE, K
. A AT 7V MFREOLE VTR
b, TLF4 b, VF—, K—F
YiaZ A R AICIRER ZIT,
S 5HIZ19004E 9 H 6 H» & 1 4F i,
T4 VYOIV A MR LT,

irEEBLEIE

M5 AEEFE. [HEEFEE]. £
hF, 3% MEZ. BBR40EF
(1907). BlUE. ERLFKRZEX
EER. MEBAFEBELABAR
MOENTH D, LEIIHEH, S
WHAAREXETOEE, FTEH
MIB(LE, 51852H, MIFHhED
A ML=,




WEIE R G ROW P L% & 7
D (1901 ~1923), A A bT 7V bD
MR L E (1900) % [ i fE i AL
] (1904) & LTRELZ: (K4),
R AR R O W IALEEAZ & 7 -
7275 (1899~1903). 4 4. WD
7OBEE L-0T, ISHESLFEE?
WCERAE (1903) L T\ 7z KaEhsiy 8
L2325 U (1904 ~1927) 0 2
W HARRNOYHALS & E L 723
W, [ bssaksel. 3%, BIR40
(1907). #Hi L7z 852EHDODKFETH
% (H5),

L»LA A MY 7V b OBLIRIZ LS
MOTFFENEB STV, TRLF—
OFFEHE X F S RoBICEE L7
wREERALC T [HRE
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Tafel 1.

Dl wabunten Nermen.

(Hergestelit von diem Vorlag Unesma, &, m. b 1L, Leipzi)
Ferlog ou £ Iliee, Tatpaie.

7. X bT 7L bD24EDEMEIR
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W. : “Farbkunde,” Leipzig (1923). ; Ostwald, W. :
“Lebenslinien, eine Selbstbiographie.” 3 Binde,
Berlin (1926). ; Walden, P. “Wilhelm Ostwald”,
Berichte der Deutsch. Chem. Gesell., A 65, 101 ~
141(1932). ; Donnan, F. G. : “Ostwald Memorial
Lecture”, J. Chem. Soc., 316 ~332(1933). ;
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