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(57) Abstract: The present invention relates to a composition for the diagnosis of neurodegenerative diseases, comprising hpmA, which
is a substance derived from Proteus, Shigella, Klebsiella pneumoniae, or Citrobacter, preferably, a Proteus mirabilis strain, from a bio-
logical sample of a subject. The present invention also relates to a method for providing information for diagnosing a neurodegenerative
disease such as Parkinson's disease, cranial neuritis or Alzheimer's disease, by measuring the amount of hpmA.

(57) 8FA: [ &of] & 92 FHh4A AETH AZEZHH, ZZE S~ (Poteus), 7128 (Shigella), AL
R Yo} (Klebsiella pneumoniae), T=i= A EZHHE] (Citrobacter) 5B, BlE& sl TRe| 2 vl gl (Profeus

mirabilis) TFERE foE T hpmA B EFSHE HPY WMol A9g zgBel B vk w2
W hpmA o L FAske] S0SH, M4 mE dzselny A% Fol Hay {ABL el 9
& gl el wet ol ok [ EE] = |

(vhe % A%



WO 2022/139425 A [N H00 00000 AP0 A0

84) AAF (BEe] HAZF Y= g 7tes BeE S/ 9
] 8o 13 E 93}9]): ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), -2} Ao} (AM, AZ, BY, KG, KZ, RU, TJ, TM),
= (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, [E, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM, TR), OAPI
(BE, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

0
—  FAFRALE A &} A (FoF #2172 (3))



WO 2022/139425 PCT/KR2021/019539

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

1

8 Al A

T2 B3: HPMAE 0| &3 H 4 H A a4

< Y AA 2] YA AR 2R E hpmAE E3Heh H P4 H L5
73k Aol o gk, 2 g2 hpmA ] & S ste] 91,
Z3to]mHy A HAEe xdsh= ol B

i,
rigt
ojrt ~
(o]
m

=
30&:
o
i

H

ro,
4
N
Al
olX
Ot
ol
> [E
>
o
mY
r
952
o
>
2
e

r
o
o2

o Mo i omy

2 oft o> rlo
X oo 2
2
~N

<=¥ (Parkinson's Disease)< % # (tremor),
2 (rigidity), B] 444 Z}A| (postural instability),
& Fuehy, e A E A, ks

o
oo 1
2T
7. o
S 2w
5 o2,
Om 0.>|:
1o X
o rioh
ox, o\

4 4
Y
N

% g

CE Dy e o
o2 | off

| = A1 (substantia nigra pars compactra; SNpc)©ll 4] €]
5= 919 (dopamine) 2174 & M| 32 APE I A 224 (corpus
G EAQl =371 (dopamine)®] A o = Q18] YEFL =

2

1o,
[
o,
2
ke
uly
iy
1o,

7] byl o] Z Aol QA E =], 5 A
$EA 2 75k o e P95 Bgas] AR o] AA ] LFL REYD
Jespl AT 5 YES ATz 714 ol

N B e R R

@A A o] 7129 A by & okg A

N

ot

B
M
rl
iz
S
o
r2
i,
i)
2
s
&



WO 2022/139425 PCT/KR2021/019539
2

%29 < (single photon emission computed tomography, SPECT), 1 3} &
74/\} (zﬂ oﬂ74/\} /\H:]74/\]. /\1 xq s 7]_/\ oﬂ/\/\ﬂ 74/\}) = /] u&—%%
AA = AEA A E Qe A, H 2A s AA
A E AAFekE W ol 8l

- =]
[9] T, ] AdHPE EE a1vbel A X zgxm e =S RS B = I
=

=1

u

)
:(‘>L_r‘
(o3
—_—
Ot
i
i
=)
ri

o 2

B om0
=

()

o mo rly

[10] w}am B

oz

r U

oI I\
N

X

2
db
P‘L
X,
o
uv
i
>
o,
uls
A

H

[—}

'
o,
e
ON
; i
olr
[-4\1
lo
2
-
rlr
1)
N
rf
o,
lo
=,
L

of Y

f
L
re
o2,
o,
T

Ié)_:
ety
A=}
[11] sk, 9
)
o)

r
ox
%
i
Y
o
4>
of ¥2
o

[12] A A =2 g o

o
0%
oX,
o
do
N
o,
k
iy
£ (o
'
o
e
it
it
i,
1o
o
oX,
-3
k1

o
<,
I
2
%2,
uly
=
o

o R

r

i

E U

o T

<,

N

ol

ol

©

=2

o%

=

N

0
i

i)
olX
ojrt
o £

ot
&
H o
r2
i
s
¥
o
s
3“2
I g
By
=
30, A
U

[13] 3 2 E]-$-2 (Proteus), 7] 22} (Shigella), & A A&} 7+ X2 1o} (Klebsiella
pneumoniae), A EZ¥HE| (Citrobacter) 2] 15 hpmA 2] virulence factors&
A G ek Ao ® e A e hpmAE o] 88 H 34 A gk
Zigkub o) th s A = Lzl vkt glslek. o] Fell A, 58] Al vAE T
3 2 E)§-2~ v 2bd €] 22 (Proteus mirabilis) o= < E| 2 HHE] 2] o} A& (
Enterobacteriaceae faimily)®ll <6} 13-/ (Gram negative) “} 1 & 2,
AZEo] YA A F2 A28, Bl 7| v A, Hol] Eoj7tH Bl
GFetA Himd 2 B 7 Al el 7S dora Ao Qi &
THEV| % 3P, hpmAE A 2 F-d] gk

[14] olof], ¥ WY AEE 71 ¢ &2 Tl FAAE A ] Hal S

F

A v A =] AdAd S AR A a Al v A= f-2l virulence factor 5
hpmA7} 371 &8 o] fdbol] s Al A Q1 3hg dhrhi= A& H 22 7lslo] &

g = skl

[15]

[16] [ 7] =79

[17] [53]%3]

[18] 53873 1) 55 53] A110-1183620%

[19] 5383 2) g5 53] A110-1081358 %

[20] (5833 3) =15 5535] A110-1860566 %
|



WO 2022/139425 PCT/KR2021/019539

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

K]

kg o] A A S 4
713 A

ok o] 142 hpmA S ¥ 3HelE H A S Ao Avg 2AE S
A& k= Aot}

P ool & B4 e v Ao AESHE A7 2R E hpmAS 4 SAHS =
A S L3k B Al HAske] A WS A g Aot

Wb o] it U2 542 hpmA FAAE 236 FE FRATCR
¥35h= B WA T ERY A xg 2AES AT Aot}

Wby o] If U2 548 hpmA FAAE 3= 75 Fost= dAE
F5teE B HAS TE R A2y 2ol Aol oldf Alxd
H3A WAz TERES g Fsl= Aot

Hodlmdo] i v} 2 B8 X7 A THOFES Foldhi= @Al v 4 A ¢
AESHH A B2 E hpmA2 4 SAHS = WA, L T EHGE X gals
FgorstE A S £3he= H A HAS X gA e A HES A FeteE
Aolt},
HA AE

J7] 2o o] A9 A sl y] 9] Ehe] o] BF, B whd S Ak A 3] A sk,

b 2 hpmA S E5He= F A HASLe] Avkg A Bof ¥Ek Flo|t)

Pty o] 8o "B A HAF ol T A A A 2 A A M Eef B A AL
et A o8] 7R A4S fakeltE AsES on k) A 2 o' ALY

H A = A3 o =35}o] ™ H (Alzheimer's disease), 371 <=4 (Parkinson's
disease), *| "] (dementia), T} 7 E}? (multiple sclerosis), 31 & ¥ ¥
(Huntington's disease), v+ &4 =4 74 E]r 5 (Amyotrophic lateral sclerosis),
4174 §1 (neuro-inflammation), T A 91 &% (multiple system atrophy) F+= 3 ¥
(Pick's disease)d I~ )t}

B ol ALEE= gl vl En el Aue] £4) i 5

o
=
Zg ou|atar, Bl = SIS, HAE 9 s dxsto] |y A gk
A& B A HAgke] v o] -5 FelshE AlE o v sk, V] A gkl
Aol gk $-4 ¥ = A& ofy
B dbd 2 ok =3} o] ¥ (Alzheimer's disease), 371 <=5 (Parkinson's disease),

S
A v (dementia), T4 7 E]r 5 (multlple scler031s) 3 ¥ ¥l ¥ (Huntington's
disease), = FA =4
(neuro-inflammation), TF 4] 91 5% (multiple system atrophy) ‘;’-l *—’J. tg (Plck's
disease) = o] Fol Xl ol A A B gl shut o] o] B dA] | d ko] Xtk
&) #ek Ao, vpgkA s = o1 A gkl Xehg A=l g
Zlolt},



WO 2022/139425 PCT/KR2021/019539

[33]

[34]

[35]

[36]

[37]

[38]

[39]
[40]

[41]

[42]
[43]

[44]

BoEhg o] A8 A E-2 3 2 EH 92 (Proteus), 5] 21 2} (Shigella), & 514 A&
¥ 2.1 o} (Klebsiella pneumoniae), == A] E 2 H}FE] (Citrobacter) ol A -2l $F
hpmAE 3 = Lo, o] o g8 ¥ #] =1t

vpAl st A, 2 g o] A8 2B TR -2 vl el A ool A
T3 gk hpmA S E3HS -

Bwhg o] I 2 )| -$-2 v 2 2] 2 (Proteus mirabilis) 75 S E| 28 2] of

A& (Enterobacteriaceae faimily)©ll <38+ 1¥5/d (Gram negative) "t & =,
A5E sk g &8 Aol = (Lipopolysaccharide, LPS)E A §H4) &F =
oW, g th= 22 QAZbel Al R =398 Wol sk Welwrol.
ZRE - u gl aE vefs o REsteH AN B 2o 82 E
sotol AP = Aol ARk oy, &), 9, E= A E Bkl Ad
5 Ao

53, =

, IR E 92 v g 8] 2 5= hpmA, ureC, mrpA & U S virulence
factors& A4 L FH|et= A o2 A 1o, o] T hpmAT ZZH G-~
vl gl 2] A~ 527} A A 3F= hemolysin 2. 2 endotoxin & &F}o] T},

Bowkhg o I 2 )| -9-2 vl g 2] A S (Proteus mirabilis)oN A 8 8=
hpmAE E3sh= 3714w A3kl 2dh-g 240 =0 3k Ao,

2 U H A A=A A S 2T hpmAS] Y& St dAE
= B4 WA g X i S Al gk
b of A A Q1 A Aol A, 7] 3] 3 A= Q1S 2Ee =Y
Ab7] B b o] hpmA-2 XX 2 E|9- 2= (Proteus), 41 22} (Shigella), 2 51 A] &
T I (Klebsiella pneumoniae), == A| E 2 5FE] (Citrobacter) ol A -2
= 2t} vpEgA el A, B g o] hpmA-S v 2P 2] 22 (Proteus mirabilis) w5701 4]
s AL T ] oy, o]of g x| %] gFi=1},

A A e BESH A5 25E hpmAS| & S48k @, 2
1

=
£ 3o

e
W
o

-J—L,—Hﬁ: 3] = o%—l e >
S AR HEHA ARZNE S hpmAS] FE A R AR
AR 4 hpmAe] 3t vl ashis ©Al, D 4] 914 R 9 AR
AREE 49 hpmAe] Fol A hET YREH ARZRE Z49
hpmA©] R T} S A5, A7) WA= Aol ws A wY Fhs 4ol
e AoR ¥HEE UAS TS 9A4 HA R APy AT
¥orgol A AFgH = gof, YRS AR YALLE dely A9 5
a1, S AA ] 24, Dol AY, G, B, el A, W 5o, ke, o) 2
i st e AR B2 EF e ofo] AT A o, 37] B



PCT/KR2021/019539

WO 2022/139425

. N = —
o A T A ) S ©ooE o
M o ®o L F W o I C i
ol o% " Y o Wogw W T Lom N 2l
N oo oy AU 5 d e o T ool oag uld D o
o W oy b} : I A o
WEXEE e S §o4m T 2T BeXow ol
—m b gL PUEL S wmw 4 O A bl
y KO Po & ] =n W_ﬂ [a) 2 7o N NE N o = WW R mrrc SN s
3 Ea Wosy OO K —_ ol ™ TR 1 X
Otﬂﬂlﬂﬂdm WiﬂL Rﬁmﬂl mT =S <Jo ug%Lﬂl.;oTﬁxﬂ,_Wﬂaﬂ;l =T
rhy <0 B TR iy .,@L - < pE e W o R0 ol — oo L.uUEH o
Gz odp ERix o EX 4 agplhwimn )
h o e g - 0 °oeN o H : _
Tolm Y HE TR T o = 0= RN =) B
R0 mo. g 2 i~ ST M. R S P2
%o X NS S R ol 70 0 il T o o zm o oy Ho = - B
T ga LT A BR A oy Whe o By Faow oz o L T
gL EREEE AP s o TN ow ZRPowPoTW %
oo BT oNlmm BN 2 S CRAT mea oo~ B e
‘OIQLMHUI:MMZTHE Eomuc\‘m..m or o_HﬂaﬂwLo_e urcﬂulﬂﬂl}ui@ulnﬁ B
FEMITEE Ly Yekzp M Euycd EaxdlsxIaw H
Do P AR T g M ET L & Tt ey BN =K
o S Rad i e ) = ol o)l wh X 8 —
TP N TBLaFPPEN 2T SR dp® gKTue X xRN ar
O_E ng \mﬂ ﬂ;MO o ,mwﬂ Wi —_ ~ < O ~ ‘m B ‘Ul ~ __lf_mD O_E S En# — 0 hy ;Oﬁ J_/| ,.IAO” bo
w0 o N 0 U E oo op N He R e Py 2 RO g gy D
SN A o -k I A SRR L ] i
I B N i I I e T T T I T i
p.ﬁﬂroﬂlﬂ E,xﬂugﬂéor mldumoﬂﬂ_nmoﬁjl,zoi.wrﬂaﬂMoﬂ;nurcﬂﬂX o
e R S i N SR S R R ) e Ly ! o] o <
-~ T K ﬂrEAo_Exgo7wa Wﬁréé%ﬂ;ﬂiﬂﬁo ﬂﬂmﬂ%dl% =
A A R E M T Y ET NN NI T €T &
o o £ ~ 5 7_6L7 ol _:lﬂo m:A - - =
RN S B e M B H TRy 8R g™ e BT o
Em gy WO g MF ST D S g T g BBy e b Wa SR | =
0 ,q ,q ]O.. LO i ‘W. J ‘w
?%%%ormg oEo]oﬂﬁmo%\ugooo o W 1o 2 ooo: o T o L
]EL_W m ‘IJI‘.m,JII A m ,m &O‘mdﬂ‘l_l .ﬁTm rL]ﬂ dﬂ‘m
Tl A N N el Al Bl R L
urcdylﬂﬂﬂo_u%ﬂai%_ﬂuﬂOﬂuiLoﬂiLﬂﬁiﬂJ ,ELm_ﬁuﬂouiLﬂomﬁuﬂ wHt
o THRFAH FTX FTHE LIV X VT T OEFH T T E W
<) ~ 0 o =) — N o < '
X X X X ha ha ha ha ha ha



WO 2022/139425 PCT/KR2021/019539

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

6

WA i d=stol iy A o] Bl ¥ AZE A dst= AL 5
ATt

Egh D AA ] AEtA AR EFE hpmAS| & S48, ol & 44

Z7 9] hpmA o] 3t vl alsto] B A = A g2 w9 hebatar A4k
W o AdE 4 gl

g 20y hpmAE et #FE FREAL SR ¥3te=
ZAZEANE AL e FEol Tt W TERZD S A s, ol &
ol-gato] I A 5A| o] =2 WY Foll #-&35HA AHEE 5 vt

upeba] 71E o] a1 A ske] Zvbiby 3 v ansto], A&k A #7158 59
AzkS 276 xldste], 471w #2pe] Ag o] Ees& & 5 A,
&R X5 A o] ool &gste] -8 A E 2= Aok
7l g 4= Atk
Ede s A

518 AAT EC 75 5917, HpmA EC @5 5913, PM o5 5ol 2ol A
¥ W HpmA &3S SA4 s A3 & vepdl 1ol

% 2E A4, EC 75 5o, HpmA EC o <F 5013, PM o ¢ 5o ol A
qE Aol ik ARE glety] 93 ApEA] pF EEs 54T AAE e
1 o)t}

%32 A, EC ilv% o137, HpmA EC i 513, PM 1 5] 70l A

0

15}7] Y18kl A z2A) (ST)oN A TH & & (Optical
=3 a %‘%E}]ﬂi 13z o)t

% 43= AR EC o5 o]+, HpmA EC o5+ 5o, PM o5+ 5-o] 7ol A]
ANBAS s gelstr] fste]l 44 (SNpe)oll A 2174 oful Al 3 (Iba-1
positive cells) & 54 3+ A5 YERH 1ef ot}

553 AT, PM 5 0150, HpmA-/- PM 5= ol ol A &5 Aol f-
o] -5 Felstr] gk Ak 4] o5 E5& S4¢ AdE e Lol

T 62 AA, PM o F o], HpmA-/- PM w5 F-o] w0l A S ab el Al 74 A 3
W 312 gholaly] 9ate] A 24 (ST)oll A TH 28l % (Optical density)S =4 3F
AE vErd 1 sfol

T 78 AAE, PM o o], HpmA-/- PM ¢ ol ol A A4 1 5
55 g3t $138te] S4A (SNpe)oll A A7 o}l Al 3 (Iba-1 positive
cells)& 4 ¢t A5 Vel 18 3z o],

5 82 A, PM o 5157, HpmA-/- PM i 5o 7ol A ] w2

ol H-&H i AFE Flety] 918kl =214 (SNpe)ell A a-synuclein & A
(o-syn filaments)2] F& FA g A3 E Ve 1 o]t}

% 9= A3 MPTP/p ol el A ¥ Ul HpmA 338 S48 A9 &



WO 2022/139425 PCT/KR2021/019539

[69]

[70]

[71]

[72]

[78]
[79]
[80]

[81]

[82]
[83]

7

WP 1 o)t}
o] AAIE A3 H A FE

olal, HH-gt A& Fxslo] & g o] LobE V] Wokoll A B4 X A&
7E A 7E Gol st Al AAI S 7 A ST o] AA[EjY H Ao & G A E]
Aot T2 2 o] 7HA PR - E Sl e of 7)o A AW sk
AN R A A ool g ¥ A k=t

A WA AA A, o™ Fio] ofH A QAE "3 dhr)al & o,
ol 53| vkt ¥ = 7| A7t gl & thE A 84 E Al Qs Aol ofy gt
g2 74 845 Y 23T 5 = AS or g

olal HAA[of| & Foto] & & U % AAlsHAl A starat st 7] 9
Aol = 2] A o] 542 93 Zloly Lol Mg o] W9 & S stara ah+=
A& ot}

[ Al 1]

HpmA EC #F A&

HpmA 9] active form 2= ¢ 4 9] = HpmA265 sequenceS genomic DNA
JH| 2 F 53] pGEM-T vector®l] 4 &te] transformation-g- -3l 1l 5} S1 T}
©] % pGEM-T vectorol| 4] HpmA genes 53+ A gta A E ©] 831 pET24a
vector®l] A 2t 3 Escherichia coli (strain BL21(DE3))°l 4+ <1 sFo] wj ¢kst3d v}, o]

757 2] solubility 7HA412 €1 &l ubiquitin® F7}3t] HpmA 2] 23 &
gl = wd 5 AE ST

PAR| ;7_—?—”

Sh7] 3 19 YR uke} o], PBS, E.coli, A1 =¥ HpmA gene cloned E.coli, 2
ERYSA ugd e A5 42 apg- o) 1Y 13] 597 Aol st &
47 kel thste] A3l At

1]
Group o Wy
1 Normal PBS ¢
2 WT EC E. coli ¥ (EC) 7]
3 HpmA EC HpmA EC o5
4 WT PM Z RS2 vl g 2 75 (PM) 5o
[EA] e 2]

HpmA 2@} 54 44




WO 2022/139425 PCT/KR2021/019539

[84]
[85]

[86]

[87]

[92]

[93]

[94]
[95]

L

A7 AA e 19] 47l 9] vh9-2 ol Al 325 ¢ DNA 9} HpmA sequence =
]}—-?: Zglo]HE o] gale] HAA MR A S (real time-qgPCR)-S- 53
pmA B3 g =45 A8 S 23l 1 ARE Y| B2 L T 1
‘/}E]rLH(}qE}. e Adh= 16S thr] &2 A aho] t Z=ar 3 vl gk Zloj v}
[3%2]
Group LA (%)
1 Normal 100+£24.11
2 WT EC 97.59+14.38
3 HpmA EC 197.40+29.69
4 WT PM 258.39+104.09

47 322 = 10 R uRe} ol EC 7 Fo it a1 fARS
5 HpmA EC 75 Fol7 2 PM @5 o] & HpmA 28 oFo| 7tz} onj ¢
sz F7He AL Selagin,

[ Al el 3]
5 FJ7h AR &5 &5 54 249F (Locomotor activity test)

-2 0] F ol IS A4 5 25 574 A4F (Locomotor activity
< B3 ek 47] A Aol 19] 47057 9] whe- 225 40X25X18 em 2
ZF =2 Q1 Al (Total length) &
Ao RA 25 Aol o8 Hrhstel, 1 A0S 817 #3352 20

3E3]
Group =2 72 (%)

1 Normal 100+3.43
2 WT EC 94.1442.12
3 HpmA EC 87.71x1.92
4 WT PM 88.28+2.59

71 £33 5200 YER vEef ol EC o Fol it thE w3 AR
‘iminmAEC? ol @ PM T Fol it 29l At At e
gelstglet. whebA], HpmA7}F 255 5ol 840 S vA= A& &
At

ATl 4



WO 2022/139425 PCT/KR2021/019539

[96]
[97]
[98]

[99]

[100]

[107]

[108]
[109]

EAEY: H AxA A =R A B AL W3 2l

Az
(Optlcal density ofTH)g ‘?i A 3} ehd A5 Fal A 9] o] Ao ‘5%7] A% f*’-—

ZAsto], 11 AE ahy] F 42 % 30 VERA ST

[254]
Group TH =& Y (%)

1 Normal 100+7.98
2 WT EC 97.74+7.97
3 HpmA EC 82.1745.58
4 WT PM 65.22+5.97

71 3 4 H = 300 YER vkl o] EC —;rlg Z T} §A}a
HHH HpmA EC 745 507 @ PM 75 50172 TH Zd oo 7HA4d A&
éﬂ}wﬁﬂﬂHHmmﬂﬂm4AﬂN%ﬂ£}%%%E@%%$
Att.

[ A] 4] 5]

2AEN: S SAPAN A7 FF FE A F

A A 2(SNpe) FH oA 2 95 F i o 75 gelstr] Aste], TH
%A Al 3E (TH-positive cells)2] 48 -8l £ & 1431, A ol ul Al 3~
(Iba-1 positive cells)E SA 3 &, 22 o] T/ & 318l sto] 3] v =
A=kt
[3%5]

Group A7 oFal Al 3 (%)
1 Normal 100£17.70
2 WT EC 152.29+17.54
3 HpmA EC 194.64+24.81
4 WT PM 196.88+34.10

¥ 5 2 % 40 YR upe} Zho] HpmA EC 5 Fol it 2 PM o= Fo] &
-3} Bl alste] 217 ofal *11554 T2 2 F7HeE A S gkl ekl
upebA], HpmA7ZF ¥ 214 958 FEsh= 38 &

[ A] 4] 6]

HpmA-/- PM &5 A &
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[110]

[111] HpmA-/- PM 7 5= TargeTron mutagenesis kitE AF-8-3Fo] A 25} Sl )
TargeTron mutagenesis kit®l] AF-8-%] = pBR3220 7] 1k vectorE 33} plasmid
PARI12193= 574 $13)9] §24he] HAFE o Asfol o Wizl el g

A A 713 572 2=t} Plasmidel 41918 54 FAA ) g B2
Frmste] Mol 5 AE 4 o wjoFstel Ao AHgstarh

[112]

[113] AP 3§

[114]  PBS, WT PM 7<%, HpmA-/- PM o +5 217 nh-9-2~0f] 1Y 13] 5U 3
AaFolste], &5 TE, W SAAA Ratvl AAAME, A1
42 W a-synuclein 3 Al M3}E A8
[115] [36]

Group oy

1 Normal PBS ¢]

2 WT PM SRS v g 2 75 (PM) F-0

3 hpmA-/- PM hpmA =<1 ¥ o] 7 (hpmA-/-) 5-©]
[116] [AA ] 7] W F H7): ALY 5 S5 54 A (Locomotor activity test)
[117]
[118] nhg-22 0] FE Aol e A2 FF 25 54 A3 (Locomotor activity

test) S S &l s A T A A o] 62] 3772 mF-F-22 5 40X25X18 cm B~

W fof] 5731 25359 2 A A& F4 sto] F 2221 A (Total length) &

AZSe o2 5 Aol AFRE Hrtsto], 12 295 3517 17 % & 59

[119] [3%7]

Group =2 72 (%)
1 Normal 100+£5.94
2 WT PM 79.3242.44
3 hpmA-/- PM 111.65+5.04
[120] 7] 3% 7 R 5500 Yepdl vpel o], PM w5 o] it thz a3} H] 1l 8}o]
w2 Q1 A2 7F A48kl o, hpmA-/- PM ;% Fo] & ) -7} v L ate]
w2 AL 7EFARRE A S 2l sk3ivh ek, HpmA7F &85 9ol F44<l
e A= AE & Sl
[121] [ A4l 8]
J

[122] ZAEN: ] AzA A =37 XA AL W3} gl
[123]
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[124]

[125]

[126]

[127
[128
[129
[130
[131

—t e e d

[132]

[133]

[134]
[135]
[136]

11
AZ2A (ST) FAH ol A e TH A % (Optlcal density of TH)S < 3} 8} A4S
o whalg oo Ao why] A ZAsle]l 1 AE &) T8 E X 69
LR AT
[3%8]
Group TH 23 oF (%)
1 Normal 100£1.60
2 WT PM 75.97+4.51
3 hpmA-/- PM 92.29+3.23
7] T 8% 5 60 YR e} o], PM 5 ol - Tl ) Bl st
Fol

TH ¢l 9 o] 7h38H51 0.1k, hpmA-/- PM 5 0] & o)) 1] i ste] TH
(o]

k] ko] F-AFe A2 el tt. welk A, HpmAZF 75 5 & W] Zupwl
ANAME ALEo] S v X = 20190 A& < 4= 9l
[ A] 4] 9]

A RSN P10 A B GRS G el TH

%4 Al 3 (TH-positive cells)2] G212 E-3ll F-9 & 743}
(Iba-1 positive cells)& 54 & &, 22 o] T/ & a1g]sto] o EHH]?-—
A=t o
[3%9]
Group A7 oFal Al 3 (%)
1 Normal 100£17.02
2 WT PM 222.15+20.90
3 hpmA-/- PM 121.54+23.87 %

3F9 % & 70 YERW vRe) o], PM w5 ol th 2w Bl alste] A1

olul A7} F 718t S L, hpmA-/- PM o5~ o] & ol 22} vl nlsto] A4
oful M| 3E W& o] f-AFSE A& A5t whebA, HpmA 7 o5 75
AAAZo] AT 1= ol AL o= 9]

[ Al o] 10]

ZAEN: ¥ S A A a-synuclein &F = o F &<
S AR A (SNpe) FH ol A a-synuclein 53 F 5% o F& &21517] 95,
TH %73 Al 3 (TH-positive cells)2] G215 53 HH & A1, &8¢

a-synuclein (a-synuclein filaments)& =4 3t 3, 221 o] T4 & 18 8l -

el 2 A Sl
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[137]

[138]

[143
[144
[145
[146
[147

—t e e e

[148]

12
[3£10]
Group &4 ¥ a-synuclein (%)
1 Normal 100+8.83
2 WT PM 388.23+£35.38
3 hpmA-/- PM 127.92+13.89

X 10 B 5 8ol YER uke gho], PM o ol it th & # vl ate]
2% % a-synuclein©] 31 04 Z7}81%] 21}, hpmA-/- PM 75 F-0] &
)23} vl alEke] 33 H a-synuclein®] F-AFSH A2 @150} upbA,
HpmA7} 75 5% = W a-synuclein 53 o] J &S v x]= 22190 AL & 4=
3

[EA]el 11]

MPTP/p f+ & S1&W 27 @A vp$-2 29

2,

£

S22 27] UA B A %] 98] vk 2o 7 23)
1-methyl-4-phenyl-1,2,3,6-tetrahydro-pyridine hydrochloride (MPTP)<} probenecid
(MPTPIp)E 77} 33 ol shgivh. sl rhe-2oi 5 Fol & vhehl] ghont,
AL B ZA (A, T2, -2 ) Uehllel, e 27] gAle] B2
AR o] gH a9l

[AA] el 12]
HpmA 23 Y SA

§-2= ol A =53 DNA®} HpmA sequence = A 2 ¥
o] AN HE3 a8 A< ) HE-S(real time-qPCR)< 53l HpmA
S st 1 A9 E = oo YERHAY. sl A=

HLE] kO o) 2 1(100+61.78 %) B 18] 3u)) o] 4F(312.14495.84 %)<l A o &
Sl ¥ e}, whelA, HpmA7F 971 3 21 A0l A S 2= A & 5
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2799

hpmAE Fshi= {34 Hdsde] 28 242

A13}el) ol A, A7) B8 A A Ee ek =3lo] | ¥ (Alzheimer's

disease), 3} 71 <= (Parkinson's disease), *| V| (dementia), T} 4 3}

(multiple sclerosis), 1 & ©1 ¥ (Huntington's disease), ++H 4 &4 4 3}5

(Amyotrophic lateral sclerosis), s 41 7 &1 (neuro-inflammation),

T} kA 91 S5 (multiple system atrophy) 3= 1 ¥ (Pick's disease)

S5 0= 5t xdd A=

A1kl ofAM, 47 2 S Aehs
st Xehg A E.

A1gel] A, A7) hpmA= 3Z ZE|-$-2 (Proteus), 7] 2 2 (Shigella),

A A2} 7 21 o} (Klebsiella pneumoniae), == Al E 2 HHE

(Citrobacten) Z2-H F#fists A& S-S = o=, Ad8 2=

Ar1gel] A, 7] hpmA= X 2 E]|-$-22 vl 2] 2~ 5= (Proteus

mirabilis)ZF-H 3= AL 502 5=, Ad8 2=

A A o] AE A AR EFH hpmAS] F& S5 S

ngﬂ }421@./] Z ol tﬂ—

Aswol 21614, 4] 31241

ol

Agsh= 42 5qow

55% Eia=

o=
i
1o
a2
>,
il

ZH-E 54 % hpmA 2]

Fe Az AESA A w2 e ZAH hpmAo ot vl ash=
GAE FUtE Foehis Al S 0= i, A g,

A7l oA, 7] A3 A o Az et Al RREE =744 E hpmA<]
Fol A dhxae] =t AREFH S E hpmAS] FRT B&
45, 871 A AA = Aol sty I Ths Aol 22 Aew
= GAE IR £dehs Ae S0 E o, X d .
Aol LA, 7] BElaAd ¥ A -2 o350 W Y (Alzheimer's

disease), 3} 71 <= (Parkinson's disease), *| V| (dementia), T} 4 3}
(multiple sclerosis), 1 & ©1 ¥ (Huntington's disease), ++H 4 &4 4 3}5
(Amyotrophic lateral sclerosis), s 41 7 &1 (neuro-inflammation),

tHe- 7)) 9] 5557 (multiple system atrophy) J= 3 ¥ (Pick's disease) ¢! 71
SR o= o=, Agh2 X .
Alogroll oA, 7] ek w2 971
Ao = b=, Xk iy,

Aedel A A, A7) hpmA= 3Z ZE|-$-2 (Proteus), 7] 2 2} (Shigella),
A A2} w7 E o} (Klebsiella pneumoniae), == A| E 2 HHE
(Citrobacter) 2B Fdllgt= A& 5H 02 6=, Zldk i,
Aedel] A, A7 hpmA= T2 ﬂ ¢~ vl €] 2~ 5 (Proteus
mirabilis) = F-E] 2 k= A 2 3h=, Ak b

J
i

L

rlot
o

Avkals A

_llm

O E
=< 1
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