[HEHREKA]
REEEES: 19in0210109 {ERL EHE 2020457 A 2718

HAERDIFZEME ERSBFFERRRAERE
EFEEERA /) N—Va VAT v T A ERKAF—A (ACT-M)
HER MRS =

Nz

I ZAFES
WFZEBRRRRES, © (AR RUMIEIRHR O 7= 0 HRG Ml A DAl H
(3% §&) A drug development using purified HRG from human blood for the treatment of sepsis

FFZERE 38 R - 201748 10 H 1 H~2020 4= 3 H 31 H

WIS ES K4 (AAREE) iR ErE
(I& FE) Nishibori Masahiro

WHIERRFEREKE  PFrmiEET - 505 - &0
(BARE) ESLREEENM LIRS « REEGE H R St 7oR: - Bz
(¥ FE) Okayama University Graduate School of Medicine, Dentistry & Pharmaceutical Sciences - Professor

IT AFZERRFEDOBE
UM SE O, RIS OBETH D, HE 4 I hiz > THEA OBAN GRIENHKAL N TE
e, THIEETRTRMIKED S TnD, TORKE LT, BMIMAEFRENEIR E L THICEE I TR
WZ & & BRSE O BE R A BRI L. RENRR A BRLET D T2 O O N A A~ — =R RIML TV D
ZLERFTHILENTED, ZOXI BRI, AR NARE O EEIL. ~ 7 A DMULEE T /L OfiftT
D, MAEHX 237 Histidine—rich glycoprotein (HRG) DREMEE T NI EER. R, E A, MikE:
EROHEKFNRE 26T L 2B 6T L, £ D DERD HRG OFIFERIEIC & - TdhESh, LT
BEREFTSELI L2/ LIE, 20X RBERIIED, ABFEO BAYITIIEDIREE L LT hifEdsk
D HRC WHIZFFET HZ L THY . TDDIT —MRAMIEN BARMBEAKNE (JB) LPEFEEED NI, L

TO3RITHONWTEREZY TR ZER L7, ZORR, ML PO EE Y OMREH T D N TE,

L. RS2 JB ~O b b if#E HRG ORFRIEICB 2 B ii L | JB TR S D HRG OMIHEETIL DO

oA
2. HRG OFLIMIEER O KAk & 70 A AR F R & HRG SEFEMED 71 7 7 4 U 772 5 ONZ HRG HilZ &
IRIEE

3. ICU NRUMAE B DM fEH HRC OPEIZ L D BEAEE & PR TR~ —h— L L TOERMT



LUTIZZENENOHAICHOWTEEZFET,

1.

(1)

B L RZFED D JB~D bt Ml HRG ORBENEICET 2 EMBER L . JB TR S5 HRGC DHMRELEDHE
ST

LR CHENL STz, BEECESRT 74 =7 4 7a~ 777 ¢— (INAC) LfEA AR v~ K
75 7 ¢ — (AEXC) ZHHAE Db MMSEHRG D ZAE— /L A — /L CORSREDE#REZ JB L34 L, M
LR B EATHEE 72 & DN BN B 21T o 72, JBRICE T, M5 TSI 1T 5 HRG O ZE8h % e sd
L7z, ZORER. &2 KR HBZIZEE I HRC MFET 5 2 & &gl L7,

RNT, WILRFORREL ML LT, &S R A - RIEORLIZ T TRET 2 Eh L7z, H—
R TR IMAC TRZHEA L, BIIEB XO®EA A 0R 7 UV —=0 7% % Uik % Ko 7z, il
DOIFHBRA A RIZONWTIE, @fEF L— FRETH 2 EDTA 225 2 & T, AR RMIIEEN
LI eRA A iR ICH A BT A4 EEENICIRINCE 2 2 & AR Lo, 85 8 TR TId AEXC
THRZERL, HRG DO EHERNTHL 7T 7T —BE2WRMNICHRET HEMEEZRHL, 7ur7—FHl
ERE YT 5 Z &7 < HRC 2 M35 2 EMAREE 2o T, BNV ARIZa~w NI T T ¢
— (GPC) TAEZIBINT 5 Z & T, HRG EREARSC EDTA IR ZFRZE L, [EHS L L TH4 7248 O HRG & Ht
PRI RE7R E E NG BNE D RENL A 7R L T2,

FEHL HRG DRFMEMENT 72 & NS E OHM 258 E T 5 BT, B LR, MIE - Sl AWiEts
DB OOWEEEE Uz, MEYEROMRCE L ik, 72 7 BEH, oF8, SEa, ke, B
VRIS NRUWESH 7 0 7 7 A VO HHEZHEE L, M - NICEE L Cid, SRS &, o E &,
TAY T LR BREERAAUER, TV RNV UERONINEE TN EIUBE LT, AWiEtk
[CBI LTI, AP ERIEBRALIE M & A Bk ROS PEARIMMIMEINICIN 2., il 77 A€ o HIGTEZ AW T2 AR5y
+ & OFREE AT, MLIREEE K 112563 2 /EH 2 W28 FAlE 2 8 72 ITREEE L T,

HRG DHIRUMAEER D EAR L 72 5 MK AR & IRGC ENEW DO 70 7 74 U v 772 5N HRG FiZR
EFE

18 N AR 632 HRG O 1E F g

HRG DI E NGS5 EM 2, b MG IME PN GG EA. hy926 2 AWV T, FEMICMET L7z, HRG
%, LPS RX° INF- @ (T K DHIENA R L AT 7 A N—DJERL & Ml REOERIZ A b4 7R < #1f] L7=, HRG (&
7o RS ICBE D VE- KU R -7 =2 @ LPS X2 INF- o BRI £ D R ELEAK T 2 il L
720 LPS 2 TNF- o HliIC LV . NF-k B OFEWNBITE IL-6, IL-8, IL-1a . IFN-y O3, & HICKAERME
430 mRNA REFHENBIE SN2, Wb HRG OFRINC & » THEICHH S, MilaNy 7o
fEMTC. LPS HlIE p-38, Erk1/2, Rho-GTP DiEMEALZ 4 U723, HRG IXEN D OIS EMEl Lz, RA T
VF = =%z in vitro O MAE BRI T v A 2BV T, HRGITFEX Dy A XDTHA FT
D@ T A IH L=, 2405 O EA. hy926 iz FV TR D25, & Ml sk o i N E i ia5E
BIZBOWTHHEBRENT, PLEOREENS, HRG 1T LPS X2 INF- o FIBLIZ 2 5 1L PN I o I PE T e s
b YA b AA DU, RIEPESOUG DA b 58 < il L, A8 o @ik ot 2 4mil+ 2 X S Bre 4%
ZEBHLMNE RS, EHIT, LPS X° TNF-o fliIEL, MIEEZICRTET 5 High mobility group box—1
(HMGBL) Z i/ Bt i CRIf M B 4% Z L 228 & L 7=, HRG OIRINE, O MGBL D kT Al
— g YOERKEBRIHEIT S E L BT, b MR X IMGBL I X DA b b A v opEA S FRERICHNH L7,
LI oo ifn B N RRIE & FI VN 72 SEBRAE SR I, HRG 2SI PN R AR O ol 72 ¥ A - i) L, S S g L2 1,
BN ORER T & LTl Z & 2B AREB LTV 5,



(2)

(3)

(4)

FRMERIZ %95 HRG D AEF it

ARIMERIL, PRI CIEEIMNZHE S oM TH 2, ik OBREILMFEIC kT LZEINTH D LD
EBEZNS, FEHEIXED o7, AFENTIE, & MRMERAMEIREHENA A4 OFFE FICEHERKIG 2 =
T AR Lz, ZOBERINL, RMEMEERR~O7 + 27 7 F VNt ) VOFBEFESTEY,
Annexin V OERINT X o THIHI 307223, HRC DRINE 7 + A7 7 F Ut U o O3 & IR IMER D EREE Sk
Z & HICIREEAFRICHIE T 5 Z LN TE /-, £7-. HRG THLEE SN 7= R IMER T 528 M /e PN R RIS 5h &
FEAMEZ TR E RN o 7275, HRG FEAFAE FICHEN A A > THIIE SR MERIE, BHEMLZ B L7223 &, &
NI SR UE AP E 2 7R LT, 528 OJRIMER Tl BN v o o A F VN/W)L;EZ)%L Y AW V/AN
HRG fFAE F T AN T T LA F 2 LobdD EFITRRSD Bivie oz, FRIMEREEEIL ) O 1, Wi X 5 iF
BE~E7 BBV OB EZ NS, BT, V%A%ﬁmt/#%iAA@WmW%Z%hé AT
ZH A THIRBENIZERA L, MilaEtEzgElT s LB shTnd, mmmﬁﬁmmAf HRE S TR
MEREEIM A, 1 uM F TORED HRG 23 LEKAFAITINEI L7z, 1 uM 0 HRG TH ML eI S h
7o LLEOFERN S | HRG 13 & HFEDOSMTIC ibéfﬁﬂ@%&ﬁﬁkfﬁ%mm%mﬂb\m%Wﬁﬁ
MARTERL O] & ~F 7 1 B Bt ORISR T 53 2 aTREME Rm IR S 7,

NK ABAEIZ %32 HRG OFF F gt

b NSRRI 5 R L 72 B ER B B UM iE Natural Killer (NK) AHRaZ FHVNT. NK A K562 ARGLZ 5t
I 5 R AR B K IAE S HRG DAER Z T UT-e D5 H . HRG 1M AFAIIC NK A K562 (25604 5 5%
Ml Rz LA-SE2 2 BN E R0 | FURGZROEEFIZ HRG 12 X2 NK fllfia o> PD-1 FEELD
B L. NK a2 b S s 77 A 5B, IFN-y | RANTES O N353 5 L H#EE S 4
72

HRG DR ERIR & [AlE

HEK293 MEAEC . S A ABEAM O 1 BRI EGRASZ IR S 2 WITNERM Y F o RARAO GPCR {514 Flag #
TP & TR TEA LR, RRFICEEEAS] & HA & 7 B NECS 238 A L 7= HRG Bis 1 2 Mia NS A
L. BEZ 0 Z2algbté, PLHA HUAT tethered U > R &7 > T 5 HRG &S0 &4, bl
T 5 RIRERM 2 PL Flag PUR TR L7z, T OFER, C-type lectin superfamily (ZJ& L TV 5 Al 1
[AIEEAL D CleclA MEE SN2, HRG & CleclA & OFEEMEEMERT D720, £l 7 AE L HIBIET,

HRG & CleclA OFHfESE KA A L 72 5 TNT CleclA OFifiast K A A Vo —Fe e % 37 L OGS 2 RE - 3T
L. I HRG JREEIC LG O B E e 157-, X512, CleclA AN KA A V&R LIZKIF U b
RHT 4 7 EEFDL HEK293T ML 2432 L, HRG HIIIZ K DR A7 fiflaN U b 2 X o 7 v %
Bt U7, BLEDOKEE NS, CleclA 23 HRC ZBED —>Th 5 Lifkim S iz,

ICU NRRULAE B A D S+ HRC DRIEIZ L D, EREE L TR TR~ —I—& L TORRMEN
KEFIREBEN O TRB CHGR S Av7e, MUERE 99 B2 xig & UL hisx (11 §Egk) ERIRAFZE (58 2 [A1kR

72) & FEh LIz, AREEEMIE CIE, BIGESRH O ICU A= B TOMmEF HRG L~ULDOHEIE 24TV, 28
HFETS, 90 HAET & OB/ & NS DGR X T A — & & O LR fifdt 2 550 L7z, = OfkF, 1CU A=
H O 1A% HRG fEI%, BE O EIEE & T TRIOMD TENLINAA A~ — I — LR D52 ERH LN E o T,
Z DFRRMIZEIZH| &t X | Sepsis—3 DEFRICT L DMIEBFE 2t & U725 3 [EERRMI7EZ M L=, H
Lo 200 FEFIOBGEESET Liz, THT — B LOEKRT — X 2 OW T IR RH#T 2 526 L, ARBH%
% SCFFT D BAF 72 T AGRE 2 B LTz,



[ SCmFFEAt 2]

Sepsis has been one of the major health problems worldwide. Although there have been many
clinical trials for the treatment of sepsis using candidate drugs, all have failed so far.
We may be able to raise the possible reasons for the failures; the inappropriate
understanding of septic pathophysiology and pathogenesis and lack of an excellent biomarker
to evaluate the severity of patients and to start the earlier treatment. Under such
background, a principal investigator, Dr. Masahiro Nishibori, found that the rapid decrease
in plasma histidine-rich glycoprotein (HRG) triggered the cascade of events in septic mice
including respiratory failure, circulatory shock, immune paralysis and DIC and that
supplementary treatment with HRG improved the survival rate of septic mice. Based on these
findings, we proposed the development of a biomaterial, purified HRG derived from pooled
human plasma, for the treatment of sepsis in collaboration with Japan Blood Products
Organization (JB). We performed the study focused on three points listed below. We obtained

considerable results and achieved the initial purpose of the present study.

1. Technology transfer of the method on HRG purification from Okayama University to JB and
establishment of assay methods for regulation of biomaterial.

The information on the metal affinity chromatography and HPLC-anion exchange
chromatography for the purification of human plasma HRG in small scale was shared by JB
and the method was modified in JB for the larger scale of purification. JB identified
the presence of HRG in the fractions in the industrial process of plasma protein

purification. JB determined the analytical methods for purified HRG from human plasma.

2. The profiling of biological activities of HRG and the identification of HRG receptor.
The effects of HRG on red blood cell aggregation, activated vascular endothelial cells
and NK cells were examined and the functional roles of HRG on these cells were established
in addition to the strong regulation of neutrophils. CleclA was identified as a HRG

receptor using HEK293 expression system.

3. Clinical studies on septic patients in ICU.

The second clinical study based on Sepsis—2 recruiting 99 patients from 11 hospitals
was performed. It was concluded that the determination of plasma HRG levels in patients
on admission day in ICU could provide the information on the severity and prognosis of
patients. The third clinical study based on Sepsis—3 started and the registration of 200

patients have been completed.
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