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Abstract: Transmissible spongiform encephalopathies (TSEs) and Alzheimer’s disease (AD) be-
long to a growing family of neurodegenerative disorders that is characterized by the generation of
toxic protein aggregates in affected brains (PrP* and AR in TSEs and AD.respectively). At pres-
ent,clinical and experimental evidence indicates the coexistence of PrP and AB amyloid deposits in
affected brain tissues. Based on these pathological and mechanistic similarities, relationship be-
tween TSEs and AD should be further investigated. In this study, we examined the activation of
BV-2 microglial chemotaxis and proliferation as well as BV-2 cell secretion of MCP-1 and TGF-g1
after treatment with aggregated forms of PrP'""** and A, (separately and together) in vitro in
an attempt to understand how protein aggregates can modulate microglial processes in TSEs and

AD. We treated BV-2 microglia with PrP"*'*® or AB..;; peptides individually at thee different con-
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centrations (25-100 pmol « L' PrP"" and 2. 5-10 ymol « L' AB,,,) or with a mixture of

PrP'"""** and AR, peptides at specified concentrations for 6-24 h. BV-2 microglia chemotaxis, pro-

liferation,and MCP-1 and TGF-B1 secretion were measured and compared between treatments.

The results demonstrate that PrP'"*'*® and AR, peptides induce increases in all {our parameters

from 6-12 h. However, the measured indices plateaued beyond 12 h in BV-2 cells treated >50

pmol « L' PrP""""** or =5 ymol « L' AB,,,,with the exception of TGF-81 secretion,which con-

tinued to increase gradually. Overall, the results of this study indicated that PrP"*'* and AR,

peptides induce increases in all four parameters from 6-12 h and these two peptides have obviously

antagonistic effects in inducing microglial chemotaxis and proliferation simultaneously at the pro-

tein level.
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pmol « L' AR, M Z K B &8 3 [ & 10%
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pmol « L' ARy, 100 pmol « L™" PrP" + 10
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B FEE 2 AR AR 4R IR S W AR D X R 2K
DMEM-F12 58 42 55 77 A g BE XS IR L [/ A6 i AT
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Table 1 The peptides’ concentration in each experimental group pmol « L

25 5] Z Ik F Peptides’ concentration

Group PrP/% 120 & (g Prp'oo1# PrP 2 [ PrPr AR AP AR HHE ABw

a#l Group a* — — — —

b 2 Group b — 100 — —

c 2 Group c 100(F) — — —

d 4] Group d 50(F) — — —

e 4l Group e 25(F) — - -

{4 Group f — — — 10

g 4 Group g — — 10(F) —

h 24 Group h — — 5(F) —

124 Group i — — 2.5(F) —

j 41 Group j 100(F) — — 10

k 41 Group k — 100 10(F) -

124 Group | 100(F) — 10(F) —

m 4 Group m 50(F) - 5(F) -

n 4 Group n 25(F) — 2.5(F) —

o2 Groupo"” 25(N) — 2.5(F) —

p 4 Group p*”~ 25(F) — 2.5(N) -

* . a VRN HX IR AU DMEM-F12 58 3557 5« % .o @ .p LA RITEBRIR) 55 BV-2 /DB B4 i i il e b e 8 i A 2

JRRTE AT AL i 8 U0 B2 . FL 2R 44l s NL JESF 4 ik

%, Group a has only DMEM-F12 complete medium (control); % % . Group o or Group p has non-fibrillar PrP"*"** or AR,

peptides respectively (control peptides) . F. Fibrillar; N. Non-fibrillar
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A X Bkt 2n i g . )20 R 2 kS BV-2 /)
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A [6] By Ab ]S, W X SR L i A 100
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B 00 2 R AR A AR 5 B v R B X A Y B
JE ST b o 2 AR R RE 0 IR O (T E B AR A
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1.7 ZitHHh

Fi A B F o s 7 RN A5 AL B L 25 K 56 4
¥k 6 MERE (n==6), 1 | SAS software version
9.2 # A, H One-way fil Two-way 43 #r % (ANO-
VA KEEE IEAT 22 5 4 A1 A B B ) ) 22 5
P77/, P<< 0.05 £FREFEE, P<0.01HER
EEWEE.
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S Y o
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S<F ", T

TR
S

25 pmol-L-! Prpoe12e
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e ] o

2 R e
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2 & B
2.1 PrP*™ 5 AB.,H#ZFS BV-2 A LEGE
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pmol « L1 ARy 8 1 £ K 1E Ry 1 32 M4 Ak v T 53
HoxF BV-2 /N A0 i iy CL, a5 el 1, 2557 5%
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XTHREE (1 AH EE . PP 5 AR, T PE £ KX BV-2
20 M R AT B S 0 R A RN L B Ak AR B 2 S B (P
0.01),PrP" "™ 5 AR, ¥4k 48 $ 3% 1 £ Ikt BV-2
20 6 17 e A A B0 BRI AR o AR Prpo et 7
25~100 pmol « L " Jo [l M & AR 7E 2. 5~ 10
pmol « L 'JE N #5 5 F T

PrP and A inducing directly BV-2

RID chemotaxis index(C1)
g : 7 025 umol-L ! Prp1e2
4.0 s ) 8 50 pmol-L~! Prp1s-12¢
35 8100 pmol-L-! Prpioe-i2e
3.0 i WA 8100 wmol-L" PrPsr
25 umolLL" AB,, 2.5 i = Control
< 0T 20 ae T20| w L
SN T
2 g e ® 10 pmol- L' A,
CLoam,., ® 5 umol-L' AB
o e e 05 : 1A
v gi“é;-'. 0 825 umol- L' AB
oo el 415 Group

A 1. 2.3 Ik /NS B BT (289 X0 3151 CLe BB & s R (n=6) s % B 4 5 25 A X 41 (]
& DMEM-F12 5¢ 28 32 456) L2 B 0 BRAL (PrP B0 AR ) BB B9 28 52 P IR AT B 07 B > B > > AR 5 [A) i 2% 1 38
2 ) H5 B Y 22 S A RS LA 2 (B 4R R B Y+ B % % BROR . ¢ P<T0. 05, BB 3 » ». P<<0.01. 27 E

#. THI

ClIs were evaluated using a Micro-Chemotaxis Chamber (289X ) and are expressed as mean %+ standard error of the

mean (SEM, n = 6). Significant differences of the data among the experimental peptide treatments and control
(DMEM-F12 complete medium) or control peptides (PrP*"or ABy,.1) are marked by * P<C0.05 or x % P<C0. 01 over

the respective bars (comparisons between the experimental peptide treatments and the controls) or over the lines

linking the respective bars (comparisons among the experimental peptide treatments). The same as below
E1 PP R Ap . ZSESHKEREFS BV-2 /N RAMMELIEE(CI)
Fig. 1 The PrP"*'*or AB,.,, peptides inducing directly BV-2 chemotactic index (CI)

2.2 PrP"' 5 AB,, NE 15 A E E #iF S BV-2
WAL iE

BT R PP 5 AR, %M £ kX BV-2
AN BT A MG Ry TE) B2 B A fE T # 25 ~ 100
pmol « L7'PrP' " 5 2. 5~10 pmol » L' AR B
PEZ KRS BV-2 g L3555 6.12.24 h, IitdR BV
A Ay 0] 2 A AR BT B X BV-2 /)N i I 40 it 1 1k
¥EIFIT R RCLLZ R LA 2,

1E PrP " 5 AR, [ A il B P . 25~
100 pmol « L™'PrP™ "™ H1 2. 5~10 pmol » L'
AR 1755 BV-2 /NI 5T 4N I i [8] 2 8 1L 5E 71 91 2

T EE BRIy RCUEHRT 1588 X M
P Z2 KA 755 BV-2 40 MR O 28 10 1 Bk
ST L RE AT BE. 25~ 100 pmol ¢ L
PrP" "™ f1 2. 5~10 pmol « L "AB, .55 BV-2 1§
RCT £ 4 22 AR B2 RO » i 72 A i 36 v ik 4 B
HCRCT E A 5 6 A0 BT[] 40888 1 BRIV i 35 Ak 2 s
A] (9 ZE 1<, H RCT M FF2ETh . [R50 45 R if 2
7N PrP O MR B R F 50 pmol « L' el AR WK
F 5 pmol « L7 8i#E 12 h AbBEATA] 2 )5, H RCT &
B W] A SF 5 0 A # L /D RCT A #9217
(P>0.05),
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100 pmol L PrPsr 10 pmol-L™" AB,, | o
100 pmol-L-! Prp10s-126 i ) 10 pmol-L* AB,
50 pmol-L-! Prp1os-126 g 5 pumol L™ AB,
Ex
i;f:
25 pmol-L~ Prpioss (R s 2.5 pmol L7 AB,,
ar e
R R L R AR
C D
PrP inducing BV-2 relative chemotaxis index(RCI) AP inducing BV-2 relative chemotaxis index(RCI)
“ | 3.0 o Control
ontro! 1
. . 25 = 10 pmol- L™ AB,, |
100 pmol-L-' PrP @ 10 pmol 'L AB,_,,
oot s o = Sl Ap
umol-L-! Prl S Dt
25 pmol-L-! Prpios126 g1 8 2.3 pmolL 7 AP,
1.0
0.5
! 6 12 24
FEFR )/ FEFRIN [)/h
Culture time Culture time

A 1.2, 3 iy ik A fb /3 B B (315 >0 1145 RCI

Relative CIs (RCIs) were evaluated using a Micro-Chemotaxis Chamber (315X)

2 PrP"" R AP, FiES KIEEIFS BV-2 /N5 4 B AE X 8 L 5 41 (RCI)

Fig.2 The PrP"*'* or AB,.,, peptides inducing indirectly BV-2 relative chemotactic index (RCI)

2.3 PrP" 5 AB,,, N[E 1 5 6F 6 S BV-2 4
R g iE
# 25~100 pmol « L' PrP'" J 2. 5~10
pmol L' ABia B PEZ K 250 pL A A N RE
BV-2 4 g i L o SHRH BV-2 41 i % 58 45 5 (PD
(50 (8 3), 45 B W] € 25~ 100 ymol » 1!
A PrP inducing BV-2 cell proliferation index (PI)
3.0
25
2.0
1.5
1.0
0.5
0

Control
100 pmol-L-" Prpsr

50 pmol-L! Prp1os126

= 25 pmol L+ PrPios12e

FEFRINA]/h
Culture time

MTT ¥ 3155 FH X0 38 58 45 B (PD

100 pmol-L! PrpP1os-126

PrP"" J 2.5~10 pmol « L' AR, i Z I T
BV-2 /N 40 4% i 5 41 . 5 % TR A LG
PrPU 2 5 AR, L, B kA B AN 6.12.24 b »
BV-2 4124 W] 2 BRI 4 (P<0. 01) ik e
L5 ST DL L B R 1 2 KA S BV-2 /N B R 4
T 54 45 50 CPT) 5% B 5 IR ok 12 0k Ak B 1]

A AP inducing BV-2 cell proliferation index (PI)
%

25 ®
20 ****** @ Control
810 umol L™ AB,, |
15 @10 pmol L™ AB,
o B 5 umol L A,
1.0 8 2.5 umol- L™ AP,
0.5
0
6 12 24
Bigrinta)/h
Culture time

The proliferation index (PI) were measured by MTT method
B3 PrP""'* K AP BEZIKES BV-2 /K54 B 38 5 $5 # (P1)
Fig.3 The PrP""'* or A,.,; peptides inducing BV-2 proliferation index (PI)
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455 PrP" T ARy [ 2B W55 BV-2 /MK 5 40 i A T 3 4915 R BT 58
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The concentration of MCP-1 in the supernatant was measured by ELISA
E 4 PrP"" R Ap., FiEZKIFS BV-2 Fi& MCP-1 KF (pg- mL™')
Fig. 4 BV-2 cell expressing MCP-1 level (pg * mL™") induced by PrP""*'"**or AB,.,, peptides
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B 5 PrP"'* K A, HHEZKIFES BV-2 Fi& TGF-p1 K F(pg - mL™')
Fig.5 BV-2 cell expressing TGF-B1 level (pg + mL™") induced by PrP'"*'* or AB,.,, peptides
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Fig. 6 The PrP""*'*or AP,.,, peptides co-inducing directly BV-2 chemotactic index (CI)
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Fig.7 The PrP"*"* or AB,.,, peptides co-inducing indirectly BV-2 CI,PI,MCP-1 and TGF-p1
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