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MFZER R OBE (330) @ Prothymosin o (ProTa), a nuclear protein plays multi-functional roles in
the nucleus, cytosol, and extracellular environment in terms of auto-protection. We have already
revealed that ProTa is released from neurons on ischemic stress through non-vesicular manner and
exerts a unique form of neuroprotection through an anti-necrotic mechanism. In addition, extracellular
ProTa also exerts an anti-apoptosis through neuroimmunological system. Regarding manner of
stress-induced release, ProTa is categorized as novel neuroprotective damage-associated molecular
patterns (DAMPS). The extracellular role of ProTa against ischemia-induced damages is mediated
through different two plasma membrane receptors. In the present study, we revealed mechanism of
ProTa for the neuroprotection via these receptors. Furthermore, we successfully identified
functional domains of ProTa as a peptide level on receptor, a candidate druggable target in
the treatment of brain infarct.

StV A
(AL : 1)
LR BT & @
AR ERR 2,900, 000 870, 000 3,770, 000

BFgesy By« [E e
BFE OSFE « fE - K - AR LR
X—U— N EWIErEYE., fERRAIEE



FEBAAR B W) D =

DAMPs (Damage-associated molecular
patterns) %, HIRRIERFIMAASE A S LT
E@JE’J CHB AR A ERE S AU R Y — 1

nﬂééﬂéﬁ%f%’ﬁﬂ TTHETH D, il W

RERFIZH T D IBMERIE~DO AT HNH Hh &
7330“(:}’0‘ 0. F ORI ORI X EE
Lo TW5,

AWFFERER HIL, B RRIZEBW T,
B DR 7 00— AL TR b —3 A~
DHIFAFEE— R AA v FHERE, Frlor 7 m—
AR L AR D B I O RGEap
B EELN X7 e — 2 XA HEARYE S
A ET o ProTa) Z5HA Lz, BEICHE
B 72 REZ2 RO R AR FEREAE A2 L L T 0 |
ProTa 2 X = =7 ¢ #H#FF T 2 & T2 A
A KR ARG %T%é&woﬁﬁ%ﬁéiﬁ
2772, X HIZIE, ProTad A b L AFEFRMEL
BREh - 2 sEEh AV ERE D 2R & 1 F T 675>2i
LTHY ., MOREMETH DAMPs & ALE-S
T35, ProToldflix DEMIZEBWTHEEC
REINT-EERETHY . &, Mg, m
Jast E FESZICB W TEEREEEZ A LT
W5, REHTEE HIL, ProTad stk
PRAEMAE ORI G | Ml SR %27 LT
FETH 75 E ORENE 2 B 675%‘: LC&7, Ll
RN D, PRAEERENC LA OZRERORE
N RV AW N A E'CB”DO?”LO T, HIEE
# 51X ProTofl & MHEMRE HE OBEREN G |
fast ATP &l SR DR EICHE) LTz,
F7o. OB V—T 3, HIV EYA kL
ANV ProTo 2’ il fu o4 7 B L Toll-like
receptor (TLR)-4 é"jl\ L“C HIV #5472 i
THZEEWE Lz, HEEE O LMAOHA
735 ProTo7® TLR-4 | uft/\/% MEHETDHZ
EERELMNELTEY, [ProTald ki £
70 B2 AR B A U TN O B AT A BIKED

IED) J:U‘D{}iufﬁ%%%ﬁé iZE o7 (F
X2 )

Ion pump
(ATPase) BTH

Prothymosin o O ##EHIAIEFEHE -
oL
ADP <G - - - ATP | f H =
Serum Starvation Stress * c?o ProTa NTFBDNF
o ot

Neuroprotection

Z OEIE . ARAIIIZ BV TR S, ATP
IS m KA L2 ATP @ ADP ~D 25
ADP @ ATP %ﬁﬂv\wﬁfﬂ% &N T R
HEEETHY, 77 72T

ATP #EF - TLR-4 4 U 7= #iR e & K+

FEL L RBR T OMBMIE~DOIER v D
RIZH D, T7obb, MR L TV
LS ATP Sl s SR~ DOEEER & |
TV T HMICRE L T\ 5 BRGEZRIR
TLR-4 %47 L 72 S RURIE(LIC & 2
BHEMC L DIFR iR T h 5,

AAFFE DR 01%, ProTans flfaks BAY | A
705 ZFOMBES FRICERNT 562 L1
EHHLERICH D, AR, — &89 ) T
NS BIEOFFRELE B2 Z8THY, HE
PREEWAE D %@ﬂ:@ JRN D b HLBRTE,
ProToam ZHEREM Y+ TH D Z &b, #E
& - ?ﬁﬁﬁ?ﬂ?ﬁﬂﬁﬁfﬁ%’\f’fﬁ" RL~ULTHHS &
L, v~ v Y7 T H5RObEERUERERD,
A N L AR a SN ERET 5 DAMPs (X
ZIGIZTEY | RO FKF OEMRE &2 - T
WB, RFRORBHITIZLIVEONDTH
% 9 ProTos BRAREER L EMERIL, FEAENTST
IZBWTIMDAMPs U —/L RiZBI1) % ProTa

ekl % W fitel Lﬂ:fﬁﬁf% HERAMEEAT D,
oz, AIRIZBTAY— R U—RNLEW
L fcﬁZ) &M B IRRESIENIC DD | ProToci))
WEMEDF+Th D 2 LD el ERIC
HIEHHEBICEM TE 5 £ & 2., ZIKB?%%E
BtGL7=HbDTH D,

2. MHEDOHK

A2 X 2 =7 « OFRFMERBERE S LT, A
Jaskv v KeEEOZEE (B —5071)
ENHNLTEERCEBEIEE CTHD Z LI
N DEFETH D, ProTod iR Emmix,
AR BRI R BT D RO M S R
ERHLIZbDOTHD, AR, MbaWmo
4’ 77 U—8D ProTocxéer'S ﬂﬁ—éﬁfﬁﬁ

D1 OMEFERIRE ) 2175 2 L 2 RBEICH
Z17. AR, v— R« U —FEwa
FE L., B L~V 25 s 7o 1E Y H ORI
TRREm A ATV SEARAEIEREAT « 1n silico fRMT -
(LB A Rk % & D T2 KB ZE R E T H
Bo AWITIE. BIZEMFIE DO HEfE & AL S LA
ToOHEABZHESE LT,

(1) NEEMEY B R TH D ProTad Faikfs
BIEVET L R AL BT F KL~V T
’_‘/:E’Téo

(2) ZHERIZHTSD ProTofEd KA A >
HLLSIFEMIE R AL LV EBERTF RL~L

(3) ProTaH RiEME~T7F FOMRIRED)
ROWREZ KL~V THLENET 5,

(4) feemo477 ) %fﬁb\t/w’ AV
—7 v bR V== T A D D FRatE
E O RGR



3. WHEDTTIE

1) ProToD R RFEISTEH.O KA A D~
FF KL ~UL[EE

1-1) IEEFLRAAL S OPRTE

ProToadD &5y KIBZE BARZERLL | FIREEE
K R B AR i e 2 k9~ 2 s i B 4570 i) 2h SR
(2 CTE RARDOLRFETENE A2 JE LTz,

1-2) §EHEFL R AL DT F Kb
EERAAL L OT I BET 7= 0EH
THT T2V AX X = T EIT, IEEICH
HOT I BEERE Lz, AR ZRKIEHA
@ ProTof k7T R&EERK L, MR IR#EE
A RIE LT,

2) ProTaDZHEFESG R A A » DIFRIE
T ProTosz 75K & OFH HAE FAfEHT % /3
A F v —TH DHKHBEFEIET : Quartz
Crystal Microbalance (QCM) . & L <3
|77 XE g . Surface Plasmon
Resonance (SPRIZ CEY )R HEAT L. FE
B RAAL U EPRIE LTz, £72. TLR-4 12O
TIX. Protein Thermal Shift Assay (TSA)
[2C, ProTalk~_7F K& DOfEA %8 L
77

3) ZERIEMAL RA A OIEE

TR EIT I EE AR L e DA
ATP &= BRIk 3 215 % ProTa, 2
T ProToaH sk~ 7 F RIZOWTHENT 21T

-7,

4) ProToH KiEME~RT T KO ELR T
DB L~V RREE

1) IZCTHRE SNz ProToH SKIEHRTF K
DI HED R 2 ENETT L TH H 5
R M E T /L, MEZEET L Ch D —mMEm
EiEeT v, ffertes ve DGz T

-7,

5) "AAN—Ty RAZ U —=2 T RO
8

&M D—FA 7 ) —= 720t %2 5 % SIN
HOEWRORELRRE L~L, WO,
MR L~ LTI T,

4. HFEREF

1) ProToaD MR {ReEIEMEF L R A A D
7'F RUALVEGE & OREER

1-1) 30 7 X JEBIGME R A A

GST e ProToif sy KIAZ Bk %2 8 FEFEHR
L. MiEkRE A b LA X202 KM R
B O MMARSEI I R At Lz, &
DFEFE, 49-78 7 X/ WREs oy % RIB LT A

RTIL, ARASE RN R B (TS L7,
% LT, GST@hé 49-78 2RI, GST ft
Hafk ProTol RRREOREDNREZALT
Wiz (THZH),

(a) (b)

Rat prothymeosin alpha (ProTa) Full hﬂn“" 49 8 112

A1.29 [=— =]
1 MSDAAVDTSS EITTKOLKEK KEVVEEAENG 30 A1-48 [ ]
M MAG s go A1-68 [ —]
§1 GEEEEEEEEG DGEEEDGDED EEAEAPTGKR go -:;::ﬂ [ ]
gy VAEDDEDDDV ETHKKQHKKTDE DO 112 :\H—‘"? =l
e |
Aoz-112 [ —
(c) 49.78 [
80 -
g *
= 60
o
k-]
2
E 40
=
T
o
T 20
>
B
=
w
0
£ iy L] = o~ o ~ o~ =
s B8 f;. E T = § ; T T E.
= ] b= -
< 3 8 & 8
L

12 h after serum-free culture

ProTa® 49-78 @ 30 7 3 J BE¥ER4y A hk
(P3o) L. fEIR L~ I D iR R sh
WZOWTHRET L7, Mg mET L (PR
WR) . — MR e 7L AR R 2E £
TINTEBWT, BHE R RIED RN
iz, MEEZEETVIZBWTIE, 1 mgkg
DR B H % 510 THRED R b,
iz X 2E#BEEOSE LR L,

Retinal ischemia and reperfusion
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Rat prothymesin alpha (ProTa), active core peplide Pso (a.a. 49-78)
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