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XMoo LA AT M2 R FFe T A T ¥ ¥ B (misfold)m 4 - &
A= amyloid fibril 2 & #3480 + 2 g5 ¥ ook 39 F4pT B & A 7(sequence)
EAHGGR T EAP I s o BfRE CRE 2 A G 0 Sl ART
FERAPM Y LR G HibEZ B KA TR A RHAR TR G ARG
AP TR EERRL L amy101d B0 F o Aramit B A e & (self-assemble)
& p A E B (self-aggregate) = & F Jb4F B-48 & = (B-pleated sheet) & = & 1‘%
(secondary structure)2 #& _fibrils o 3% [ %/ B i (Alzheimer’s Disease)2 F-v FT
AB > T Ligt e B P Y pg £ & 2 - 4 (Kelly 1998; Lansbury 1999) -

= " B & (cerebral cortex)® 7 ¥ 3 fiZ ¥ X ma(senile plaque) 2 % it K
(progressive deposition)# 4k 5 A_I¥ %% Bog - B £ £ 532 b 2 45 is(pathological
hallmark) ; — 44p 13 7 # 4 f#2. % % s senile plaque Z_d amyloid fibrils ® & @
= » @ gt & amyloid fibrils ¥ % - f&fL 5 P-amyloid "2Px(* FAE AP)Z ﬁ»w B
b’ﬁﬁs\ cAPpE- A FE X5 43 kD 2 ) 3% FH 44 F (monomer) 0 {5 iE - i
BAFSER s > ac p AR E = X 5 BB A (micron) < 2. fibril &+ > @ % B fibril
A+ Pl £ L5 senile plaque 2 AT #. o — S8 IR > TR M4t & senile plaque A

B ¥ Bl 2 Fodd (T 0% (neuron) ¥ € A 519 1t (neurodegeneration) i A2 @ 5+
(Selkoe 1994) - B2 258 d i} i & (Genetics) 2. #7 7 (Kimberly et al. 2000)£2 %8 “} & {4 (in
vitro toxicity)d & 2. % % (Seilheimer et al. 1997; Hartley et al. 1999; Ward et al. 2000)
#ar o AR R id s B R 2 (pathogenesis) t & § 4B ARR L £ R 15 Ra b g
AP # 4 #5343 (neurotoxicity) &2 4 (T hm e = 2 A F FE K AR A R = 2
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B+t amyloid F-v (¢ 7 AP)@m e Wl 2 23 8% » T ke Al i &
amyloidogenic # 3 2 WH|FF-py £R 2 £ d o FHA T o S IF*J%E‘ 7
23 A RANIITIEYEABZRBETY R R E T 0T AN G AT
PFEE T o ARKAR S 2 /I?rpr; Fime iy 2 AP RER G NE LN -
CEN- 33 AB RS WAR e A L S B R BT M e AR S
LEL AN G (D) e S S e BT 4 P2 F] R (cholesterol) &2 4 & b
(ganghoslde)sb P AP¥ e 2 3 feld (affinity)(Choo-Smith et al. 1997; Avdulov
et al. 1999; Matsuzaki and Horikiri 1999) o (2)%+*Xx£2 ‘w2 %_[F 2_ % & (association) B~
ANV EER kA e 2 7 £ % & (Kremer et al. 2000) o (3)%4P5— 2 &2 fmPz W%
& f R T AR ETRE  BA S ERFRF RS Psheet 2 7 EZ AP
R B F :i# 3 (Choo-Smith et al. 1997; McLaurin et al. 1998; Avdulov et al. 1999; Del
Mar Martinez-Senac et al. 1999; Matsuzaki and Horikiri 1999) - (4) 7 #&%8 p 2 58 ¢F + >
FrTERTAMBREHEZE /0840 &2 a8 APP 2 ¢
processing : Fr|PEF iR 2 & = ¢ *F 14 AB2 2 = (Howland et al. 1998; Simons et al.
1998; Frears et al. 1999) -

&s:f‘ 5 5 B ’1—gﬁﬁ;’f&ABi:ﬂf’r?1?;;67’1/»\—11}}&5«;;"fEEITST':fﬂ%
B - 2 WE ofB B AP mre (% (53 M5 BB imie k %(cellular response)
& 40 3 |7 T 2 2 % (destabilization of calcium homeostasis) ~ sn % H2 3 & b
(depolarlzatlon) ~ F1p o f(free radical)z. & #
N RER S SY el & I R gﬁ,(potassmm channel)z Fe 3§ e 7 s & 4~
w2 P R R -

3D e gl i ‘]“:‘ (permeablhty)L

- BFETEEFR ,%g d er g mre 2 #2 F 7 = (electrostatic potential)
(Hertel etal. 1997) ; & "% M wPe 5 ¥ PETE AR 2 A _;_rr—k%ﬁ z_ % ¥ (Wangetal.2001) ;

&« d Congo red &t rlfamplcm B AP TEH 0 AP e SR 2 BRI T e
(hydrophoblc 1nteract10n)(BurgeV1n et al. 1994; Lorenzo and Yankner 1994; Tomiyama et
al. 1994; Sadleretal. 1995) » % ¥ jfdEad (54 12 o ¥ oh - g X RIELA D] ABE A
P Bl LR 2 0 3 iE ikl;’i’%?‘? €% 4 5 B (Terzi et al. 1994; 1995; 1997) - &
circular dichrosim - titration calorimetry ~ % ultracentrifugation % p| & > /2 #2+ T >
AR B e W2 03 ¥ AR 47 (conformation) R AT B & B-18dp
5 & 2_ 4 3% (random coil-to-B-sheet transition) 7 B > F Bi%q B4 T L2 st g 23 AP
ZAHAF ARG AR ORE o F aF f LB e » kS 0 AR 2 417

USRS (P B-aﬁé,'g' & IR o (Terzi et al. 1994; 1995; 1997) o gt #t » 2= % —“‘Ff R
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I iFH § X 2LE - 3 (7% (non-specific interaction)# 7 F o FEdrpt FEHHE I

AP wmre I L 3 184 03N 2 B3 Gldr AP B e W 2. 2 3 8% F X e i
;i # 14 (membrane fluidity) 4 47 2 ¢+ (7% 4 § F 2 B i&-BiF 3 (7% 4

(dipole-dipole interaction) ? g+ i® * 4 F_ F L ¥ F T ¥ * 4 (electrostatic
interaction) ? ¥ & A § Wk 0 1 EF L § v F Sl b SRR 2 T fR2 o

% t& % = (dipole potential) #_— &L 24 $ W (4rilm P W) B ch B IR IC T =
(localized electrical potential) o #* 5 A3t 4 P 2. B &7 = K/Es‘l A *v:‘(l) 4 e
R E A (11p1d molecule) ¥ 4% & {4 7% A (dipolar residues)z. %7 £t 71| (alignment) '2 %
)4 = E ARG REE S e kA F 2 4 3 B &(molecular dipole)(Brockman
1994; Clarke 2001) - 37# Kk > 3% 5 2 R EAPM 277 7 > S8 — & 5o
RH421 2 di-8-ANEPPS % £ ¢ =8 AR {+2. styrylpyrldmlum 2 | (voltage-sensitive

styrylpyridinium dye) ; #* #f % #| 2. chromophore 38 i ¥ £ % B ' #2 -2 P BT ER 38 i
(lipid headgroup).2 & (Clarke 2001) - y* 3§ 7 i~ B AR 14 2. styrylpyridinium % 3] 7 &_
et B pKa 2 :x % & ¥ ok jogf k¥ (fluorescence excitation sprectrum)2. i #% (shift)
€ T/ 8T (local electric field)% * 2 AL A 4 K R[22 H P BiRT =2 ¥
it (Clarke 2001) -

Be gt B4R T ¥R K M85 (hydrophobic ion) 7 4% ‘w %& %2_ 42 /- (translocation)
P R i (Andoetal. 1984) 5 KXa > PR ET A AMAEZHE LI HT
(macromolecule)l&i’ o B & (lipid bilayer)2. 2 it 42 /& (biological processes)* 14> i# 2
£ ABTA B A AR B2 L REET 0 BIBET A 2R R
B3P Fv B8 05N e B (model membrane) fF 2 % 3 fE* o plggz (E* & 4E
(1)km®e 5 22 21 4, 94 PX(signal peptide) ¥ = 3 1% 12 2 21 4,54 Pkﬁ-_ﬂj(conformation)éi
% (Cladera and O'Shea 1998; Voglino et al. 1998) ; (2) & % # Feﬁffﬁ—* e AL
(immunodeficiency virus fusion peptide)# g & 34 ¥ it 4 (fusion induction capability)
2 H e iz 2 3 1% (Cladera et al. 1999) 5 (3)*&1% F % (gramicidin) & jw e 2
% @ 1% * (Rokitskaya et al. 1997; Shapovalov etal. 1999) ; (4)4 &+ B A 54 L F
#1422 % (Claderaetal. 2003) ; 12 % (5)#4"5 i* A(phospholipase A)£ ‘m? %2 3 3
£% & (Maggio 1999) o d i ¥ v » ﬁd BRBIET 22 a2 8L VHES
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it o LLL Ea L ,'f“ﬁ“ d % 7 2 emission wavelength ™ 7 & ¥ (excitation spectra)

k2 B A 460nm 2 520nm 0t B R & 1 o F P SR L (F v 2T ] Z_emission
wavelength T A F O M AR T it 4 f (6] 4 ¢ phloretin) 2 o Sk ¥
(excitation spectra)® » ¢ % JAz# I % (red shift) ; @ ¥ 1 5 e WG & T 4 fE (K
1 6kc)z o kY o P g & BLEA R % (blue shift) - & ;ﬁﬂ R FEA AR et
Berhi s A 0 @ FRAE DR B AHAIR L2 BB S et L2
SRR B ET Zag e 2 o WlEd LR R BRI TV e R i i e
iR e A o

TS FEE R ARORER S T A H R ER L g T
% w2 W4 o 7 = (surface potential) ~ 7 %% i*(transmembrane potential)--- % ; 2
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Examining the M echanisms of Alzheimer’s Disease
Steven Sheng-Shih Wang
Department of Chemical Engineering
National Taiwan University, Taipei, Taiwan 106

ABSTRACT

More than sixteen different human proteins can fold abnormally resulting in the
formation of an amyloid fibril and some accompanying pathology. The proteins
have little sequence homology; however, they are able to misfold or self-assemble
into stable fibrils with a characteristic cross pleated B-sheet secondary structure.
Among these proteins, B-amyloid (AP) of Alzheimer's disease is the best
characterized. AP is the primary protein component of senile plaques associated
with Alzheimer’s disease and has been implicated in the neurotoxicity associated with
the disease.

The hypothesis that the aggregated A leads to the neurotoxicity associated with
AD has been widely accepted. Then one is left with several compelling questions:
What are the intermolecular interactions that lead to AB aggregates and how might
one control them? On a more macroscopic level, one could pose a similar question:
What would be the structure of the aggregated toxic species and how might one alter
the aggregation pathway to avoid the formation of toxic species? Finally, by what
mechanism does aggregated AP interact with cells to cause neurotoxicity? In order
to answer these questions, we set up experiments to (a) investigate the peptide
structure, at the residue level, associated with self-assembly process of AB, (b)
develop new tools to examine the toxicity of AP oligomeric species and characterize
the size of toxic oligomers, (c) identify roles of membrane composition (cholesterol
and gangliosides) and G protein activation in the mechanisms of the toxic action of
A on neurons, and (d) use different amyloid protein(s) to test the feasibility of this
structure-function relationship.  Achievement of these goals could be used to aid in
the further understanding of mechanism of A3 aggregation, the role of aggregate size
in the toxicity, and the mechanism of A toxicity.

The ability to investigate how AP aggregates, to characterize the correlation
between size of aggregated AP species and toxicity, to demonstrate the role of cell
membrane composition in AB’s toxic effect, and to understand how Ap interact with
cell membranes may lead to better understanding of Ap-induced neurotoxicity and aid
in developing potential treatments for Alzheimer’s disease.



Aggregation Kinetics of B-Amyloid Peptidesin Different Solvent

Environments

Steven S.-S. Wang* and Josephine W.-J. Wu*

'Department of Chemical Engineering
National Taiwan University, Taipei, Taiwan 106
’Department of Optometry

Chung Shan Medical University, Taichung, Taiwan 402

At least sixteen different human proteins can fold abnormally resulting in the
formation of an amyloid fibril and some accompanying pathology. These proteins
have little sequence homology; however, they are able to misfold or self-assemble
into stable fibrils with a characteristic cross pleated 3-sheet secondary structure.
B-amyloid of Alzheimer’s disease is the best characterized. B-amyloid (AB) isthe
key protein component of senile plaques associated with Alzheimer’s disease and has

been implicated in the neurotoxicity associated with the disease.

Accumulating evidence indicates that the most crucial factor influencing
AB-induced neurotoxicity is the aggregation state of Af species. Our previous
results al so showed the correlation between the type of initial solvent and the
aggregation state of AP species. In the present work, we examined the kinetic
behavior of B-amyloid peptide during the course of aggregation.  Synthetic AB(1-40)
and its partial fragments AB(25-35) were utilized in thisstudy. We believe that this
work contributes to our better understanding, from the kinetic perspective, of how A

species and its derivatives aggregate.
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Dear Dr. Sheng-Shih Wang

Young Asian Biochemical Engineers Community 2004 (YABEC' 04) will be
held on Sept. 23 — 25, 2004 at the Cosmosquare International Education and Training
Center in Osaka. On behalf of the organizing committee of YABEC' 04, itismy
pleasure to send this invitation for you to attend the forthcoming conference. We are
looking forward to discussing your oral presentation entitled “ Examining the
Mechanisms of Alzheimer’s Disease”.

Thiswill be the 10th YABEC meeting since the first meeting held in Seoul in
1995. It could be agood opportunity to look back our steps for these 10 years, and
think our future collaboration. We would like to hold the conference under a
catchphrase “ Advancing together for another 10 years!”

We will have oral presentations, poster presentations, and scientific trip.
Detailed information can be obtained from our home-page, which will be up-dated
frequently, at URL http://web-mff.kobe-c.ac.jp/YABECO04/Y B2004.html.

We are looking forward to meeting you at the conference.
With best wishes

Masaaki Terashima, Dr. Eng. % - }';2

Professor

Department of Human Environment Sciences
School of Human Sciences

Kobe College

E-mail: terassima@mail.kobe-c.ac.jp
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Place: Cosmosquare International Education And Training Center
Homepage:Home page in English

Information on YABEC 2004

New info!

= Schedule of Meeting (Up-loaded on Aug. 25)
List of all presentations (Keynote Speech, Plenary lectures, Oral
presentations, and Poster presentations) are available.

=» How to prepare poster (Up-loaded on Aug. 25)

¥ Techinical Tour (Up-loaded on Aug. 12)

= Info of a Travel Agency -Pre and Post conference accomodations-

= Important information to YABECian from China area

g Message from Chair.
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Examining the M echanisms of Alzheimer’s Disease
Steven Sheng-Shih Wang
Department of Chemical Engineering
National Taiwan University, Taipei, Taiwan 106

ABSTRACT

More than sixteen different human proteins can fold abnormally resulting in the
formation of an amyloid fibril and some accompanying pathology. The proteins
have little sequence homology; however, they are able to misfold or self-assemble
into stable fibrils with a characteristic cross pleated B-sheet secondary structure.
Among these proteins, B-amyloid (AP) of Alzheimer's disease is the best
characterized. AP is the primary protein component of senile plaques associated
with Alzheimer’s disease and has been implicated in the neurotoxicity associated with
the disease.

The hypothesis that the aggregated A leads to the neurotoxicity associated with
AD has been widely accepted. Then one is left with several compelling questions:
What are the intermolecular interactions that lead to AB aggregates and how might
one control them? On a more macroscopic level, one could pose a similar question:
What would be the structure of the aggregated toxic species and how might one alter
the aggregation pathway to avoid the formation of toxic species? Finally, by what
mechanism does aggregated AP interact with cells to cause neurotoxicity? In order
to answer these questions, we set up experiments to (a) investigate the peptide
structure, at the residue level, associated with self-assembly process of AB, (b)
develop new tools to examine the toxicity of AP oligomeric species and characterize
the size of toxic oligomers, (c) identify roles of membrane composition (cholesterol
and gangliosides) and G protein activation in the mechanisms of the toxic action of
A on neurons, and (d) use different amyloid protein(s) to test the feasibility of this
structure-function relationship.  Achievement of these goals could be used to aid in
the further understanding of mechanism of A3 aggregation, the role of aggregate size
in the toxicity, and the mechanism of A toxicity.

The ability to investigate how AP aggregates, to characterize the correlation
between size of aggregated AP species and toxicity, to demonstrate the role of cell
membrane composition in AB’s toxic effect, and to understand how Ap interact with
cell membranes may lead to better understanding of Ap-induced neurotoxicity and aid
in developing potential treatments for Alzheimer’s disease.
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5th Ube bioseparation seminar, Sept.25, Sat,13:00-19:00, at Yamaguchi Univ.,Ube
" Separation process for antibodies and other protein drugs"
Shuichi Yamamoto, Yamaguchi University, Japan
Introductory remarks: Bioprocess chromatography for antibody
and other protein drug purification.
Alois Jungbauer, |AM, Austria
Characteristics of Protein A chromatography media
Milos Barut, Bl A separations, Slovenia
Monolithic support for chromatography of large biomolecules
Oliver Kaltenbrunner Amgen, USA
Application of modeling in the process characterization of
ion-exchange chromatography of proteins
Peter Watler, Vaxgen, USA
Continuous chromatography operation for cost and
capacity optimization of proteins
Testuro Ogawa, Pentax, Japan
Hydroxyapatite for antibody purification
Masayoshi Tsukahara and Takashi Ishihara, Kirin,
Japan
Antibody production and purification processes for
pharmaceuticals
Kazuhisa Uchida, Kyowa Hakko, Japan
A next generation antibody technology: De-fucosylation on improved effector
function of antibodies and the impact for purification.
Yasutami Mitoma, Tosoh, Japan
Development of new chromatography media (Toyopearl) for
antibody purification
-* %% Get-acquainted party -*-*-* -

3rd Asia-Europe Biorecognition Engineering Symposium (AEBES
Sept.26 at Kaikyo Messe Shimonoseki in
Shimonoseki 13:30-18:00

http:// kako- w.hem. ym/malmai-chebes2004. ht m2004/ 9/ 2
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Makoto Yoshimoto,Yamaguchi University, Japan

Liposome assisted refolding of proteins
G.B.Lim, Suwon University, Korea

Micro/Nanoparticle formation using supercritical fluids technologies
S-S.Wang, National Taiwan University, Taiwan

Understanding the mechanism of beta-amyloid associated

neuroxicity in Alzheimer's disease
L.A.Sayavedra-Soto, Oregon State University, USA
Physiology and molecular biology of butane degrading bacteria
Get-acquainted party 2

Sept.27 Poster session at Kaikyo Messe Shimonoseki
Joint session at Chemical Engineering Society meeting
Koji Nakamura, Tosoh, Japan
Plasmid purification by chromatography
Takashi I shihara, Kirin, Japan
Optimization of monoclonal antibody purification by ion-exchange
chromatography
Y.Kumada, S.Katoh, Kobe Univ., Japan
Efficient screening from libraries by using liposomes
A.Kita, S.Yamamoto, Yamaguchi Univ., Japan
Effect of conformational changes of biomolecules on
chromatographic separations
T,Aktas, Trakya Univ., Turkey
Effect of pretreatments on the stability of dried cellular
agricultural products
S.Sonezaki, TOTO, Japan
Titanium Dioxide Nanocomposites as "Artificial Enzyme"
Additional paperswill be dispalyed on this web site.
-*-* % Get-acquainted party 3-*-*-*-
If you have any questions, let me know by E.Mail . Shuichi Yamamoto
ZHE!l $INE5000-13000M (EEK&EGet-acquainted partyzEHFEY ) o
25H D A& M(X5000A TY .
25-2782 111%13000A TY AL, ZhiZFX EFEBE B & get-acquainted party
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