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A1l AdAA, 7] HAAY HAZS d=slolwr  (Alzheimer's disease), FZ1<=W  (Parkinson's
disease), A 1| (dementia), TF¥A 3}5 (multiple sclerosis), Y Y™ (Huntington's disease), T$154
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Aegel AoA, 7] HAYA HEIe d=Flo|MH  (Alzheimer's disease), FI1<H  (Parkinson's
disease), A} (dementia), Th¥A ZA3}= (multiple sclerosis), TEHEH (Huntington's disease), =$154
A Asls (Amyotrophic lateral sclerosis), 2179 (neuro-inflammation), THEAIYSS (multiple
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pneumoniae), %= AEZUYE (Citrobacter)Z5E Fd#dles A EHo R 3=, 7&?}% Astr] fg 4
A,
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Weol 7] Xek, o B X8 A7 ATt

71l Ao 2= o 7] FHAA (Magnetic Resonance Image, MRI) A}, Az W& wz@qd<

(positron emission tomography, PET),

v

Bz & AFEH 9529 <% (single photon emission computed
tomography, SPECT), W¥# ZAghol| g AAL (FAHAL, A¥WAA, AAE, 715 d2d A1) 59 WEE
ARESle] W A e MAxRA FAE sl AY, W 228 AR AFste] AESA mAE AAEE
o] 9k,

o = hEs
oF 37 WEol BAAA MEA e fudhs EAH ol

Wb, shiey 5o 27 WA B AR BAE AN dstel, H0e S AAHPY HABS A
Lol AWT 5 Qe ) e Aol AFE el

A, T MEARS Aol wuE ANEwe) 27 BAdA R 847 Ade sae, W4
£93t g A)s e] ATE RNEe] AY & Al 83 4uE AT & Aok

A AR gule] FAAS fAsa Mo AFADRA] Ayeln elshs gow A d, )
MAE sk HE, Py Bo) b ABRY olUd $2F, AdF 5o JAAH, L Fxsjovy, 3t
15 5o HAYHABAE Aol gl HHAAL Yok

ZZ2E| 92 (Proteus), 122k (Shigella), ZF#AAAg wEuYol (Klebsiella pneumoniae), A|EZHME
(Citrobacter) 59 35+ hpmA9] virulence factors® AAl % #H|5tE Aoz 44 Jqoy, hpmAs o8&
gk g HZge] xohiel disiAe X v )ik, o] FelA, F3E A vAE F ZEREH 2 v
b e8]~ (Proteus mirabilis) 5% QE|EvtH|g] o} AE (Enterobacteriaceae faimily)el| &8 13SA
(Gram negative) Zrir o, I3Fo] ePgatell A F= A2t Hw7|up A, o o7t Wy ow &%

A He=d F2 HwrAlEel BESs 4ol Aoy e & wEVIE S, hpoAs A B A

olo], B WHAEL Adr|el 2 T TAAE dMAsty] HE AEHT AU ST Adgds ATe
A7, FU "AE F8 virulence factor & hpmA7} 3p1EH ] fibo] ;A IS e AS HE=

5553 A10-1183620%
T5 5535 A10-1081358%
=

52538 4]10-18605662

gige] g
S dst = HA

B oage] BAe hpmE e HAY AT Avg 2YES ATHE Qo
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QA BB ARZRE hpnAe] FE SAHE BAS mFsHe HYY 14D

BoUyel ® U2 A2 hpnd FHAE EPHE BFE Fosht WA Tges HYH ¥4 SRR
Az 2 oole) Azgel s AR Hay WA FRRUL AT gl

o = AETA AlE25E hpnAd ¥ 53
s Al 9 FHFE Az anEg s 9AE xs ]53” HHE AmAe] 23Ed e AT
&t Aot

2 oaol gof, "HEA HHold FF2A A AAAL FHAA WsIF e HA o8] JHA] S-S R
wale A3S oujgitr. FAH o R, Y] HAA ¥HHIe d=sto]lm® (Alzheimer's disease), FHIEH
(Parkinson's disease), XI7] (dementia), WA 3% (multiple sclerosis), HAEE ¥ (Huntington's
disease), <9FA =2 3= (Amyotrophic lateral sclerosis), A7 (neuro-inflammation), THEA <

=% (multiple system atrophy) H+= ¥ (Pick's disease)d  UT}.

v A AREHE &of, "X WY AEe] EA4 EE 54S @ste AL ovsta, B WA
B, WA we E}__é}o]”i g Agha g HYPA HHIe I o FE Flske AS vlsh, A
7] Agke] zlekelnt g s = A2 ofrt

2 ote r=3dlo]MH (Alzheimer's disease), ¥Z1<=W (Parkinson's disease), XU (dementia), THIEA
7Z3l% (multiple sclerosis), B ¥ W (Huntington's disease), ©&FA =4 73}% (Amyotrophic lateral
sclerosis), Y2179 (neuro-inflammation), TWZAIYSS (multiple system atrophy) % W (Pick's
disease) 2 o] Fo]Zl oA HEE Bhi} o4t HeAd WA kg RAEC] I Folw, A s A=
71 dgho] Akg A& #3 Ao},

Eodgo] g8 RAELS 292 (Proteus), #A2EF (Shigella), Z3AAIAEF wEYo}l (Klebsiella
= X E=4rE (Citrobacter)oll A eid hpmAS E3H3F = 9l o}, oo A E A F=

npgtd ek, 2 odge] e A= ZEH G- el s gl feld hpmds S QAT

B odge] mgg$-a wdilyls (Proteus mirabilis) w5 Aul2utele]ol AlS  (Enterobacteriaceae
faimily)oll &3 I¥SA (Gram  negative) YUl oR, AFS  fFoske B EEFAREOI=
(Lipopolysaccharide, LPS)E AgAst= oo™, didd tho= QoA S =57¢9E gol

woltt. ZREHS-~ vepleElae 0ge 3o Exsted Al e 559 828 Sote YEHE Ao ¢
Ao, 557, AR, e FAAE Fste] gdE = vt

E3], Z2H$2 vgpde] s 7+ hpmA, ureC, mrpA 5 T3 virulence factorsES AA 2 EH|3+= A

o
2 dHA dor, o] F hpmAt ZRH$2 vEgHx #57F A= hemolysin®Z  endotoxin &
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2y
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pGEM-T vectorolA HpmA genes 3
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to] transformation
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[AA] 1]

HpmA2] active forme = &##] 9+ HpmA265 sequence
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ZRE$-A s
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[0064] Ay a8
[0065] 7] & 19 YERA mEe} o], PBS, E.coli, AZ% HpmA gene cloned E.coli, % 3
247} vpgo] 19 18] 593k ATFFlst] & 47hiel skl B@S SRk
# 1
[0066] Group FoUH
1 Normal PBS £
2 WT EC E. coli 35 (EC) o
3 HpmA EC OpmA EC #F+ F
4 WT PM TR mepilE s 7 (P Fo
[0067] [AAlo 2
[0068] HpmA 2EG 54 A3
[0070] A7) A e 19 4779 w2 BEo A 3=E3 DNASH HpmA sequence® A|FFH Zglo]m|E o]Rdto] AAFE
Fa oA (real time—qPCR)S Fall HpmA LHLFS S AFS 8t 2 295 37 £ 2 4 =
of YERITE. dlg A3 168 tiHl 2 Abgste] dlzat3) Bladlk Zlolt),
* 2
[0071] Group dHAYE (B
1 Normal 100+24.11
2 WT EC 97.59+14.38
3 HpmA EC 197.404+29.69
4 WT PM 258.394+104.09
[0072] 471 % 2 B = 1o Yebd nkel o], EC #F T2 R FARSE 9bE ) HpmA EC o5 Tt 9P
#F ol e Hpnd WAl 7t 20 L 2.5M2 FUHE AL HASc.
[0074] [HA4 3]
[0075] PE PYrb: ARFH &5 8F A A3 (Locomotor activity test)
[0077] upf-o] S5 HrlE Aetd %5 5 =4 2¥ (Locomotor activity test)S F3 F33ct. Av] A
Al 19] 47fe] mh-E 40X25X18 cm ¥R W] Fa 258 B¢k 249 FH5 & 249 Ag (Total
length) & ASTFo2ZA 5 ol AFE Hrlsto, 71 ATE 317] 3% & 20 YERTH
* 3
[0078] Group =2 A (B)
1 Normal 100+3.43
2 WT EC 94.14+2.12
3 HpmA EC 87.71+£1.92
4 WT PM 88.28+2.59
[0079] A7 % 3 3 & 20 YERH vie} o], EC W Fowre Xty frARe RPH, HpmA EC ¥ Folt
o7 FoTe 2290 A7t 34 AS FAsigltt E‘r/ﬂ, HpmA7} 558 FAAQ s vA
< ¢ 5 UG
— 10 —




[0081]

[0082]

[0084]

[0085]

[0086]

[0088]

[0089]

[0091]

[0093]

[0094]

[0096]

[0097]

[0099]

[AA]e] 4]

ZA8A: W HEANH 59

AzA (ST F-9olAe] TH
2 FH%, 1 495 37 &

ABAL Wz g

mn‘,
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R (Optlcal density of TH)S W3}
4 9 = 3o YERARATH

F 4
Group TH 2 oF (%)

1 Normal 100+£7.98

2 WT EC 97.7447.97

3 HpmA EC 82.17+5.58

4 WT PM 65.22+5.97
A7 4 2 % 39 YERA mpel o], EC #F Foloe iR A vbA | HpmA EC 7 Fold 2 PM
o4F TS TH 23 ko] 7443 AL FAstet. wabA, HpmAZE = W 239 AFAE APES s
& & 9

[AA]e) 5]
ZAEY: ¥ ZAZANA AF EF = 9%
S AEE(SNpe) FHollA 4Ad 25 = AR5 Flstr] 95k, TH $A AE (TH-positive cells)<]
AAG B BYs FAS ], AF ofml AE (Iba-1 positive cells)E FAHI 5, 249 FAZ 1zsd
51 giu2 ASsc.

F 5
Group A7 oful A (%)

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
¥ 59 % 49 vhebd urel o], HpmA EC 5 T 2 PN 7 Tl tiERTy vlwsle] A7 olul Al
zo 7t 2vl 2 F7HE AL gelEgith. uebA, HpmA7} H AH A5E FEEE AS ¢ 5 v

[AA]e] 6]

HpmA-/- PM &5 A

HpmA-/- PM o5

APA 7= S-S z+=r). Plasmidel
Fsle] Ao AL&3sHIT).

ek

_E_x% _?,] ‘]o

_11_

FAA
=5 Aol dE W

+ TargeTron mutagenesis kitE AF-&3}o] A2}k, TargeTron mutagenesis kitol AR&X|
pBR3220 7]4¥F vectorE ¥¥3F plasmid pAR1219+

&=
AAE oAlst] Y wud wEs
FrEste] Wo] #7E Auxow

=11

o,
==



[0101]

[0102]

[0103]

[0104]

[0105]

[0107]

[0108]

[0109]

[0111]

[0112]

[0114]

[0115]

[0116]

[0118]
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A3 7F

PBS, WI PM ¥, HpmA-/- PM #55 Z+7z} vp$-2of 1Y 18] 547 AFFAs, &%

- o l(_i):_
vhil AFAE, A7 okm AL, 3 ¥ FM4E W a-symclein $HA WAE sk,

F 6
Group FoH
1 Normal PBS £
WT PM RS2 v i (PN T
3 hpmA-/— PM hpmA = Wo] 75 (hpmA-/-) Fo

[2Ae] 7]

% Yol ALF &% &% =4 AY (Locomotor activity test)

-0 el Hrbe AR 2 2% 54 A3 (Locomotor activity test)S Sdl Faskdth. Al
62] 370te] mFS-AE 40X25X18 cm BFA UlFol Fa 258%<r 2AYdS FHEe] T 27 Ay (Total
length) & AISEO2ZA 5 Foll AFE Frlste], 7 A%& 371 £ 7 9 = 59 HERUAT.

Z7
Group =249 Ag )
1 Normal 100+5.94
WT PM 79.32+£2.44
3 hpmA-/- PM 111.65+£5.04

5ol LbERd vhsh gol, PUl @FF FolTE tET wste] $X9 Azt gastgont,
A& s, webA, Hnivt $55

[4A14] 8]
ZARA: ¥ AzANA =31 ARAL B Fal

Az (ST) F-2ollAel TH w&l < (Optical density of TH)S WHIEAMES S e Foo] Aol uby]
A2 FA4ste] 1 23E 7] ¥ 8 2 = 69 YERNSIH.

# 8
Group TH 93 (%)
1 Normal 100+1.60
WT PM 75.97+4.51
hpmA-/- PM 92.294+£3.23

o HlwEke] TH @A o] #4438l o v, hpmA-
< dlesitt. weEbA, HomAZd 45 F % 5 U

[2A]e] 9]

_12_
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[0132]

[0134]
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[0137]

[0139]
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ZA2H: o AN A7 4% FE 4% 4

S AUE-(SNpe) FHJollA A17E 9F % 75 gRlsr] fst, TH ¢4 ME (TH-positive cells)9l
AMS E3 RS FAS, A7 olm AME (Iba-1 positive cells)E &A3 T %A F/AEZ 1y sy
5y el 2 AFsE . = 700 UERd mhel ol
H9

Group A7 olul AE (%)
1 Normal 100£17.02
2 WT PM 222.15%+20.90
3 hpmA-/- PM 121.54+23.87 %

%9 9w 7o) epd ule} ol P #F Folie vl lasie] A4 okl A¥sL Zvledert, honi-
/- PN F ol vt wlastel A7 ohul AE Wagel FAR AL At mebA, Hondsh
F 6% M 93 9FE WAL 899 AE ¢+ Aok,

[dA]4] 10]
ZHEY: ¥ SHZAA a-synuclein S = 9F &<

(SNpe) H9olA a-synuclein S8 F% oAFES &<3sl7] ¢sted, TH %A AE (TH-positive
23] B9E A, 39 a-synuclein (a-synuclein filaments)E A3 T, ZZA 9

of K3 giu2 A58t

Z 10
Group 389 a-synuclein (%)
1 Normal 100+8.83
2 WT PM 388.234+35.38
3 hpmA-/- PM 127.924+13.89

310 R = 8ol WpERd whe} rol, PN 35 ol T
st ok, hpmA-/- PM o Fofwre gz vlaste] SH
A HpmAZ7F ¥F F% ¥ W a-synuclein £go 4 =

o a-synuclein®] 3] o] =7}
—synucleino] §AFSE AL seola ). ula)
=

T

[2A]4) 11]

MPIP/p = SH<EH 7] B4 v¢2= B Az

S 27 @A mdS AFE 7] 98] vk F 23] 1-methyl-4-phenyl-1,2,3,6-tetrahydro-pyridine
hydrochloride (MPTP)¢} probenecid (MPTP/p)E ZtZt 33] Fol3litt. ald vl$-2e &5 FolS Uehhx &
o, HIEEASA (AN, 374, & 5)& yelyo], d7E 2] gAY FE ZdE ol&Fa 9l

[AAd 12]
HpmA 23 54

A7) AA G 119 w2~ B A =33 DNA9F HpmA sequence® A ZH Zgo]n & o]&sle] AA7IFI}a A
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AU (real tine-aPCR)S 53] Hpmd WHAYE Yo HPS FAste] 7 Aakg = 9o vehnch. A
At

B 3
B 165 w2 Agste] dlxza vaegl

[0140] L9 vteERA mpep ol MPTP/p %= W vk W W HpmA 23 2 1
o] 3u] o]AF(312.14495.84 %)< Aoz o). webd, HpmA7b ISy A0 BHAe 2= AL

z=9
=]
s
5 97
I —
G 4
5
m 3-
n
o
o 2=
) —
O 1=
=
E 0
[}
e I 1

Normal WTEC HpmA™EC PM
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