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EDITORIAL

ADC Letter Vol4d No2# BEIFH L T3,

< 74 )Y EDOIFEFIRRRAA ¥ — T
RAEOEEZENQZ1IDOOT—VTHH ) F L7z, COMKRBELEDLIZHz> T
BTAMED@i%Llé&AﬁAH@@7U/17FTML@T%EL«&iW@E@U&&
DE L7 (pp26-28),

cHANAL A A A=V U FRREREY YR T T LNITE
VUHNKR—NVKFEHARNAFA AT VIR O/BETY VBRIV EFH M L.
B AMEDR H A KMEfEDO A 7e S A LR %E L E L7z (pp.37-40),

R RPEAIBSELED X LIERGEFEE | :
MR B A S — b L E LTRSS R D [N b MEGSEER ] 1 MFFT, e oontalon of
GAELFEL FT (p48)o

R CTOMED PE Yy 2 2L LTI -

R O EI B A T20144E10H 12 j(%l‘ml:%ﬁﬁ%ﬂa AL ¥ L7zNguyen Thu Thuy X ADS, ZOFK4EAI
B DT, MEEOPRFELREZITVE Lz, Wb, AEEE, Bk &2 (WS L2 X9 T 25, WFZERiRa3% «
ETIEL®D, FAMANS=MIATTHATHET (p29),

I am delighted to issue the ADC letter for infectious disease control: Volume 4 No.2.

Joint clinical trial with Philippines (pilot study)

It is noteworthy that a joint clinical trial with the Philippines began in March after long preparation period. This clinical trial
is carried out by e-ASIA JRP project supported by JST-AMED (pp.26-28).
The Sth International Symposium for Bioimaging in Singapore

In May, Bioimaging Society and National University of Singapore held the 5th International Symposium for Bioimaging in
Singapore (pp.37-40).
“Infectious Diseases Training in Vietnam” for Medical Students of Teikyo University

Training in Infectious Diseases in Vietnam for 5 years grade of medical students in Teikyo University gained good reputation,
and some students are going to participate the training this year (p.48).
Research topics in ADC

Ms. Nguyen Thu Thuy, Ph.D. student, reported her current study (p.29).
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e-ASIA JRP (AMED) REPORT

e-ASIA JRP DF &8
) e-ASIA JRP: Japan-Vietnam-Philippines >/

TEIKYO

Pulmonary Infectious Diseases induced associated with ADC
Influenza and TB in Asia Countries —I

-

JAPAN(AMED)

Leader:
Prof. Kazuo Suzuki,
Teikyo University

g VIETNAM(MOST)/ PHILIPPINES(DOST)
y 4 N

Leader: Dr Phung Thi Bich Thuy, Leader: Prof. Jaime Montoya
Laboratory Chief, National Children’s Professor, University of the Philippines, College
Hospital, Hanoi of Medicine, Manila

All member’s meeting at Tokyo and Hanoi

e-ASIA Joint Research Program
AMED(JST)-MOST-DOST

2014 - 2017

1 2014.1.16-19 Kick-off (Tokyo)

2 2014.1.19 Symposium (Tokyo)

3 2014.3.3-6 Annual Meeting (MOST-NHP, Vietnam)

4 2015.1.16-17 Annual Meeting (Tokyo)

5 2015.10.12 Project Progress (Bangkok, Thailand)

6 2015.11.9-10 Annual Meeting (NHP, Vietnam)

7 2016.2.25-27 Progress Meeting (NHP, Vietnam)

8 2016.2.28-3.2 Progress Meeting (RITM, Philippines)

9 2016.5.2-6 Progress Meeting (NHP, Vietnam)
10 2016.6.22-25 Progress Meeting (RITM, Philippines & NHP, Vietnam)
11 2016.10.17-19 Annual Meeting (RITM & Tagaytay, Philippines)
12 2017.1.22-23 Protocol Preparation (UP-PGH, Philippines)
13 2017.2.19-22 Progress Meeting (NHP, Vietnam)
14 2017.3.12-14 Josamycin Transfer (UP-PGH, Philippines)

|
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Flu Team: 7 1 1) B> TOERKRGER

Clinical Trial with Philippines

e

Drsi

"]
F,

Kazuo Suzuki, Sally Gatchalian and Shoji Kawachi

March 14th, 2017

Receive of Josamycin

at

Department of Pediatrics

Philippine General Hospital, University of
the Philippines/Manila

TB Team : ERZERDTFEEMAE I —ILN TV EV /XM F L
TB Molecular Epidemiology Study in Philippines/Vietnam

San Juan,
l]f::?ngf.ls, the o Phitgpine
ilippines S
PP (. LUZON

7 cALABARZON

Every year, ~500 - ~

individuals visit

health care units for visans

possible TB /
v |

Recruitment W%Q)

MALAYSIA

+ Sputum smear-positive
pulmonary TB patients

+ Number of patients: 213

+ Culture-positive: 192

+ Demographic information has not been
summarized yet.

+ Reculture of MTB isolates ongoing

Da Nang
city,
Vietnam

Every year, 700 to
800 new TB
patients are
reported in the
entire city

Recruitment

+ Sputum-smear positive active
pulmonary TB (new cases: 85%)

* Number of patients: 251

+ Sex: male 80%

« Peak age at onset: ~40 y.o.

+ Reculture and DNA extraction of
MTB isolates ongoing

#]|AMSE : NbF L RICH-NCH ZE&E#HIRIC

Prof. Kazuo Suzuki: Visiting Professor in RICH-NCH, Vietnam

RS ES i eees St S s te e oS
¢

b/ Ve A b

6;8 " Chidren's rwgeal \ b ,i !,!

S‘\;? RESEARCH INSTITUTE FOR CHILD HEALTH (RICH) )

¥ bestows the title

® G s

i /.ur/ur((/ Seafessor

®

&”)S Professor Kazuo Suzuki

Teikyo Uni

ity, Japan
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Visiting National Children’s Hospital-1, Ho Chi Minh City
February 21th, 2017

Drs. Dao Trung Hieu, Kazuo Suzuki, Truong Huu Khanh, Nguyen Minh Tuan,
Nguyen Ngoc Tu Anh and Nguyen Dong Bao Chau
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201746 H 24 H RATFFE B2 m P I R R A DG F v » /8 A KM CRf S v L72o ADCHFZERTIZAT
B L TWABXRNFADSDOEEEFHNguyen Thu Thuy & ADWFED R EZEEZITWE Lz,

Mid-term Doctorate Presentation
AEREZMER 3% Nguyen Thu Thuy

I have studied Ph.D. program in Teikyo University for 3 years. My study is carried out at Asia International Institute of
Infectious Disease Control (ADC). In the research project during my study on regulation of influenza viral infection, we made a
poster presentation for current activity of Ph.D. study: “Regulation of Influenza virus proliferation and cytokine production with
hypothiocyanous acid in airway epithelial cells” on July 24, 2017. We will clarify the mechanism of these results and hypothesis
in the future. We hope that we can get the good results to complete our study.

I would like to thank my supervisor, Professor Kazuo Suzuki, for his guidance, support and patience during my research. I am
grateful to my advisor, Dr. Shoichi Suzuki, for his direct guiding in the lab, proving me the valuable comments and new ideas of
my work. I also want to say thank all the members in ADC Institute for their help and good suggestion.

This research project is supported by Japanese Government Scholarship Monbukagakusho (MEXT) and e-ASIA Joint
Research Program, Japan Agency for Medical Research and Development (AMED), Japan Science and Technology Agency
(JST).

Tran Huu Dat. #AZE—. Nguyen Thu Thuy.
BEXE—. HBAMNB

Research Progress in 2017FY

2017€E MR 7OJLA
11 B RFF 7 VBRI X BB RAE
ST — (G [SCRHA - BT E 2 CERIR
1-2. Roles of NS1 in influenza virus infection
Nguyen Thu Thuy (KZ=2Fel<FAMEFERE34E)
2-1. Development of novel anti-influenza A virus drug based on 16-membered macrolide derivatives
B — (W) [ R  BrE S FBERIR
2-2. The inhibitory activity of macrolide derivatives in proliferation of 2009 pandemic influenza A/HIN1 viruses
Tran Huu Dat (K&BERESMF7ERE24F)
31 HiA ¥ 7NV FEREDA R /NR O R RAT (A 5URFE A NERE B X O E RS & o JLFbEE)
3-2. MPO-ANCABIMAE S22 BT B E LY ¥ OFEBURNT (EAE5BE I %)
PREERS  (WFEBF)

|
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SPECIAL REPORT
FFARERIZE D B

BREOwRHRE bR AidE g
(T BEAFESBRENREBELBENRRENG H09)

Memories of My Phagocyte Studies

Hiroyuki Nunoi, M.D., Ph.D.
Director of Aisenkai Nichinan Hospital
Former Professor of Division of Pediatrics, University of Miyazaki

Phagocytes had been very difficult to deal with, because they have a small number in the peripheral blood and short life span.
However, neonatal phagocyte screening with TAXscan in addition to NGS (next generation sequencer) will make it simple and
precise to find their functional and molecular background and new aspect of phagocyte disorders will be explored in a near future.

W UDIT - FAIREARRFE R 1ITTARICRIE L, WHEEE, K¥EFe % K. 19864E 7 51989
8 F TRE AL OME RGN 782 (Harry L Malche &) T 34 18 N 3ENEAE
(Chronic Granulomatous Disease; CGD) Dff7e% S TEW, ZONKE LTIZ k&%
WHRZS5T2hD LNTRADN, =270 %R U T Lz, 2T TOHFPER
WEEIE, IR DD 7 PP EROF M S N L 2o e h#EAFHATL 7,
FICELMEFE, FNSBAETTTR AL 2ER LR LT FICENIE TV AEETT,
L2 L. TAXScanZe EDOF LWARZRIC X D AR CIEMERAREERATREE 22 D, #Frp
RO 72 R BR 0 FEESH S M b0 TR AW EHFEL TV T,

19704EARAEAR K22 TIZUFhERRR ) ¥ 238k % E o B IER D EILH T & F 4 D 9E & D BIFR
Z EBIRELOMTE REIZLUT L K OLBEFMMEINTB Y, KFEOFRETH O L L RIED
FiEEANTVWT, EBROBRTIHEI o TWAIDREAL S LHIKE 724 TH 5 WE Lz, 1977T4EICHERRF T/
BHZATR L, ZLODOZAZETH S o2 BE S ADMIIZcold abscessZ IR L, ML IgE 252000047/ 4 1% #8 2 5
Hyper IgESEMERE LW SN BWLD T Tl TOTE2ELSHIEDVPHELDIIREMBICED L2 &
L&, M hEROBEERZ IR 2WEPHELDTIE RV E W) FERE R, MERREMEL P22 L %
HZTWwWET, ZORERRERIEL-EZIALBON, MPERHEZITEBLEL L, BRLTNMTWwELR
DT, BB LTWAOTTY, LaL, Z0#H, ZORKOREDSSTATIOHETREHFHS2IA D, JlKk
MRS Z BT TR E B L E Lz, BEIIZOHR0ETHAAZIES N, WROBMEEIZZD F L
M EHESLTEL LGB NFE L SOZED, BRFEFEFTMLICTET, T DY, HLIAACEsTwE T,
ZOM., WHEHORBETHE > 72 BB SAICDOWTHEXF &, Leukocyte Adhesion Deficiency (LAD) &% T
W CEIEBIVH D T3, IZLDDOEIZOWTIIARIBREM 2D D, REHSLTEL ZoTLEbNE LA, H
LR T, e BT LD BBRICESNTE Lz L2l REEPY 7V —F T 2AT, [
HEmLA| LE-T, BEZELTHEE L, A, BT LORELAZL, WHOEEFIZH B L)
SeEVWAZEEHZATVET, 1EI LBV BIZ, ZOLADDOGXAHIZAD F Lz HESENICAONS L
I ERE B, REAERE. FAXINT & NHFNCNT S A, HARTHI0FILLF T A5 ERVER S, B x REET
EEROBEVBBONDLZ DD T LY, ZOBOKRHIZOVWTHIHRESIETLOWT LY,
ARG & — IR - T S TRV EDIMPORIBEZ S ATL, E L. BEDAKILA, 5MPO %
WML TCENZIATERELTH S TWE Lz, I, FrhERoMPOGEM: S L C, ke v b TE S
Technicon H (Bayel-Sankyo, Co., Tokyo) T, AZ V) —= 7 EN7-MPORIEEELZ., &4 Ofiikh S22 %,
AAREKRTOBEEZE ) T2 ek TE LY, MPORIEESE L IS5 CCGDEE DEWE FEKT 5 RIS
Wi E L
ZORICBEETLLBHEIALZOERZWPSLPIZT LD, REWH LT L, BEIAICHE-7-0F
19804E1X U Ty RADSKFEBRAEDET L7ze BIEGMEDH . BERZFEERZ £ 9 M/MGRAME (8-1077 /micro 1) &F
FRERIRAE P (R ICHREIREE BR DS 0 BERSER K 0 2 WIREE) . HGEBUE & b A%, BEOMBEK TS )., B
T5EHICEbNFE Lz, WP EkoOIGEERFEARE. LR % 6 4 2 H# (IMLP, Zymosan, PMA CTEHII L L 7275,
ENHIETFLTBY, MEPORERDHIZENGZWE BT LD, FREFPERO G AT R TEwhen
E i, BRI 2o X ) X D RIENCEA SN VEHITZ LTHR T L72AS B Homd FIsAE <L
MOPORENRDLHEMELE Lz MMOFETHRRONLRVONLEEZ, ZOEHL R o TWfllgo kot
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HAGKE) T, IEEMEE R TAHAE L7z, 2R, MEMEDOmajory Y37 ETHELET 7 F Y DARy DX
DIEMICHBRORE LZEAAR Y MROONT LA (K1), Eo EMET 7 F Y IZEV W EHUAEZ HWT
FERBICAD F LS B-y-T 7 F v OXNEDTF 5N PR A5 T, B4ITIEmRNA % A TA S & hiEls
T2, MEFHATHDLDONEZDLROLEVWAERKICEZ>TLTFWE L, LA, 19804ERFIE,. FHERZORT T
]\ DT I BEHGEMSE TS TR, REOEAZED LV EMRITITE LW L2507, XTF F LX)V TORf

REMDE L% 2 FHAT Lz, 19905FE%112 2 D AHBFE R R R O MRS RO S N2 ERBBIR Y ¥ —
’Z"Tfﬂ”)ﬂ"(b‘tf\_% WHLRr7a—UPHERTE, BEZTLANLVTH, HIZ, FIh6FEZbNTprofilind O#EHE
HOFEHMRTEDLLIICHRDFTLREY, ZOMBLT 7 F Y OREHEICOWTIE, TNERE. 20124F F TIEHAHT
7 AETL722% Nature GeneticsiZ18F DO FENE N F L7z, 13 Y phenotypeldiE - TH AN SRS &,
DX BRFEEBREDLDIENKRIZEE T L,

19984FHTI AN, A4 ¥ 7NV U HFRFEICODWTOHERVWE L7z, MAIZIES Y 7V FOr 4V RAITHRO bz n
DI 2 2 E AEAREHET L, Ml E o CREWE L ZE 2728 212, IFhEkEEL %A N H A
UHHELER S TOE LM RO SN T A TLAA, 19994EH, #EE & L Tl @ cytochrome cASIEH 12
EH L. apoptosisATiFEINTWAE L LWI LIZ% L DIERDFNIT THh2r) F L0, 2704 ROV AFEEOR
WREATH R VBYELTEX A2 L3 bhD Lz TDO%, MUA Y I VIZ U FICIDMIEICD ZORKE LT, W
A MHA VA DM=2I12XBMSES, ANEXR, BLEFEMIC KL S5 TA»AEEFAESD, HHE, 1CH#H %4 sECPTIIK 45,
MATIKHH, Z DMl AERRPS, MERS 7% LRSI KR % 7 9 B2 S0 s b )2z L7z (K2)7,
BIEDZ L 2R o5 TWE L2DT, 20065E 2 A0 H8AREET LA ¥ 7 VL FEGZ X % EIEARDSIZOWTH N
FF 24 N A OENNEHERE TORMEREICBMT LI ENTET L2 £ Y 7V U HFICE S ESEARDSIZ A ¥
TIVE RG] F TEMREHERD 2 2 T TR 20w TTHs, LA %8 X7 S Z0E 2 M A2 126
D, TCEINLERBONALZ E (K3), # 2 1ZidCoxsackie virus¥Entero Virus® EJE G Hie Z o TWnir 5L WwWE
EL YL DBRBRERDL ZENPBET LD, FRELERNORAERPLELRLGALE L,

198649 H 7 & KE L A ZeHT (NIH) Tl I8 MR FERE O E N 71T 3 A58 %2 S TW272 5 F L,
F I TIRIEHBEEAREEAEROMVE R T DR 5122w T, Cell free superoxide FEALR % BRAE L T, Ik
SRR OCCGDEZEOMN 2 LE Lz, 9T AMBEEA S WA, PUESTE, BT, BE
DIFNT S Z N F TREINIHIZER SN T IER 2 PO &EH . BT 297 h i, 120 R ZFEIERE O 21505 5
I oTEF L (M4)8Y, NIHTEW-DIX, IFHEO7 72— RAZLTWRBITE5KT V54 7DD

SEKE DR EEIEFEET T
MELMRRICTETE TS ER-BREO
2RBRESAENECLAEEFEN

TOF R FERD TRODEFEEHARNISS

AR R R AE
AESD, HHE  gooi o

CPTII
MATI etc

B7E=T M. E i
EiE. KINEERRE
#910%

HSES
ANE

MGOF, DIC
Eiit-UFAEnELE
B FENE . DRRRERRE
30%

AERRPS, MERS
i 2 g K P 1 R

KOH Neuroinfection 18:54-59,2013% 2 8

X2

NADPH oxidase
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. Boh, BAKEOIFHEREESICHERTE222L2 T, HART
AR -RE7 o7 EDLER E. ROMAETEGTWS L b b 0. ERSEICHT 2% 2 Jiasl
RULARNVCE)DZE, NIHOEKHZ Y F L7z —H Tlhum

USA  Europe  Turkey  India  Japan MEVSTDH, 5 LPCRENIHTTE S LI 1275720251988

m%wﬁﬁ T mw FELHVWTLL, HEREEMDOAEL LTIEHFVELETRAT

L72o HRIZIZGS T 51, HAROEM:RAFIEEBHE OB FHHE

B2 TH 5w, BAE T TA00% IR AT E LE L7,

AR-CGD p22phox 7 (2%) 22 (6%) 32(24%) 15(18%) 18 (6%)| % T, Bk*(‘:ﬂ:ilﬂa—za) tp47phOX9{j:E;u\%7b§H)§ ﬁ)i)‘ Iz El 2’-‘(01

p47phox 45 (14%) 69 (18%) 32 (24%)  41(50%) 17 (6%) /J\&l/\&— 2: L—X\.O %10 . Z: J 7330 Tu‘é@ﬁ‘%%/iflﬂf:ZOlOﬂz

p67phos 10 (3%) 11 (3%) 19 (14%) 5 (6%) 27 (10%), bi L&)G:tcé kﬁﬁﬁlﬂfiﬁfi?ﬁ’ﬁﬁ%ﬂﬁﬁblﬁ h . p47ph0X7(3fE

mivon |47 7 = = RICGDAS MV aZz BB 5 A~ FIZH U CTIE A 3 IEE 030 —

E15 50%% DTV S E VD, IR - 7 REHE R LT b

WRHEEINTE T L, BETFERORERCMBREEZ: EOBRBEERBLTREbo T ERbI, 20k Lk
BT 27 7 —F122o0Tid, RIZ Y Global ZIANE ) LTHRELRI NG oTEE LA (W5), —

BIZTRAEDEFICHEAR, 5F 2L L, CGDL#EY LKA Dexomeffiiz L7256, UL NI o TWnZ

EArHEEH L, TNFETOWHD, HHTLIHRWE ) ZHICR > TETWLIDREL, MERsEOLNT L, &

EFRNTIZZNE LCOHRBICOWTIE, B FHOMER T L7z i L WEBRHM 2585 2 L o L & (P,

Hairmi, BIEHOE=4—, TRV NV TORFE LR Z2EETVET, L L#Efa T RERMN D FoTR& 2

BEMEZE L TWARETT,

FAZUFHERIC B D B BEEDFZEIZ DWW TIE, MERDOFGIE N &, BREFAT IS E R 5 H Y. 1970
FEROWIEIL, KRR EWEDO LNV THESL D ETHHERT L, ZOKBE ) 70— F I VHR, HkE O 7,
Z L TI90FEARNC 2 5 & BIZT N —25f3 L. 2010454812 1ZNGSIZ & B whole exomef#dT &, #IEF L N
fﬁn% B EmORVEVITLRWIRIZRD T L — I TIKAETL RN RITFHERORIELZ L TE S

& (TAXScan) 2SEZEEN, HFHEREEOHAERAZ ) —= 0 FTTOSWREHMIC A A E LTWES, T
ﬁmmahahﬁ&iﬁb‘ﬁﬁ@&%@t&ﬁkmﬁ®$é®;k%ﬂb fife etk LTHMRLI ) E W1
BOCH9E 2 3 AEMRIC R B 2A ) LEVWET, 2% 7 - V7 - NI {E PN TVE I, AE-HFEZ VX (B
Wk M) AEAERTELBEELLLTH, FHAROALRAEHMD GV, FEY)EV, —K—RE2HBALD T, REDY
BRFEM OB ITEZ s TOE T, TS Z22TIED, EDXHIELLTWL A, GBEOBVWHIZE D 2T
WwWekwy) ETADLOAFNFRIZ, BhzELTwET,

XL-CGD gp91Phox| 259 (81%) 290 (74%) 50 (38%)  21(25%) 221 (78%)

1) Chikazawa S, Nunoi H, Endo F, Matsuda I, Honda M. Hyperimmunoglobulin-E-associated recurrent infection syndrome
accompanied by chemotacticinhibition of polymorphonuclear leukocytes and monocytes. Pediatr Res. 1984; 18(4): 365-9.

2) Matsuura S, Kishi F, Tsukahara M, Nunoi H, Matsuda I, Kobayashi K, Kajii T. Leukocyte adhesion deficiency: identification
of novel mutations in two Japanese patients with a severe form. Biochem Biophys Res Commun. 1992; 184(3): 1460-7.

3) Nunoi H, Yanabe Y, Higuchi S, Tsuchiya H, Yamamoto J, Matsuda I, Naito M, Takahashi K, Fujita K, Uchida M, et al.
Severe hypoplasia of lymphoid tissues in Mol deficiency. Hum Pathol. 1988; 19(7): 753-9.

4) Nunoi H, Kohi F, Kajiwara H, Suzuki K. Prevalence of inherited myeloperoxidase deficiency in Japan. Microbiol Immunol.
2003; 47(7): 527-31.

5) Nunoi H, Yamazaki T, Tsuchiya H, Kato S, Malech HL, Matsuda I, Kanegasaki S. A heterozygous mutation of beta-actin
associated with neutrophil dysfunction and recurrent infection. Proc Natl Acad Sci U S A. 1999; 96(15): 8693-8.

6) Nunoi H, Mercado MR, Mizukami T, Okajima K, Morishima T, Sakata H, Nakayama S, Mori S, Hayashi M, Mori H,
Kagimoto S, Kanegasaki S, Watanabe K, Adachi N, Endo F. Apoptosis under hypercytokinemia is a possible pathogenesis in
influenza-associated encephalopathy. Pediatr Int. 2005; 47(2): 175-9.

7) Hoshino A, Saitoh M, Oka A, Okumura A, Kubota M, Saito Y, Takanashi J, Hirose S, Yamagata T, Yamanouchi H,
Mizuguchi M. Epidemiology of acute encephalopathy in Japan, with emphasis on the association of viruses and syndromes.
Brain Dev. 2012; 34(5): 337-43.

8) Nunoi H, Rotrosen D, Gallin JI, Malech HL. Two forms of autosomal chronic granulomatous disease lack distinct neutrophil
cytosol factors. Science. 1988; 242(4883): 1298-301.

9) Clark RA, Malech HL, Gallin JI, Nunoi H, Volpp BD, Pearson DW, Nauseef WM, Curnutte JT. Genetic variants of chronic
granulomatous disease: prevalence of deficiencies of two cytosolic components of the NADPH oxidase system. N Engl J Med.
1989; 321(10): 647-52.

10) Ishibashi F, Nunoi H, Endo F, Matsuda I, Kanegasaki, S, et al. Statistical and mutational analysis of chronic granulomatous
disease in Japan with special reference to gp91-phox and p22-phox deficiency. Human genetics 106.5 2000; 473-81.,
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THE 18th INTERNATIONAL VASCULIT

The 18th International Vasculitis &
ANCA Workshop

—Diversity and Integration for Tomorrow—

25 (Sat)-28 (Tue) March, 2017
Ito International Research Center, The University of Tokyo, Japan

1881 H 12 H AT Tlnternational Vasculitis & ANCA Workshop23pif S 1172,

U, 54EHINIC [The Asia-Pacific Meeting of Vasculitis and ANCA Workshop, 2012] 4%, 21%E469 A
OBMEFTRITHESI N ARMBIEZEEZD LD, b1 ) EHEKRAITHMTET S EFTH - 720

L, S RO FEBSHE Y HAR TS 5Pre-Meeting® L C. A D X VN —=232 55855 - = In L <. 18I
International Vasculitis & ANCA WorkshopZ 479 Z &IZD2 % D55 72,

Ao ER SRR ATl o7 e ¥ F 2 Re T EBEZRRORBAY T, David Jayne 520 5 R KIEI 0 H A
TORMBIZOWTOIZYDH ) HHRRKRZEOGHEELHERE Lz BH, AHEAEPRZELLTZITANLZLEN
WLy ZBEARICTIERREE B o7z MDA —HF A HF—1d, LTD R VN —THE S . RAEM123920 .,
TADZMEHRT, SNETICRVERETU ST AL EREE L -7,

HAR2L L OREVEH V. HIR, Ey, EEOMRERE L F@wmIEH - 72,

The 18th International Vasculitis & ANCA Workshop was held in Japan for the first time.
Prior to it, five years ago [The Asia-Pacific Meeting of Vasculitis and ANCA Workshop,
2012] was held in Shinagawa with 469 attendees from 21 countries. Kazuo Suzuki organized
the meeting as a president, just before his being assigned to Teikyo University. Many overseas
attendees made presentations in the meeting, and the event became the basis of the 18th
International Vasculitis & ANCA Workshop.

Prof. David Jayne in Addenbrooke’s Hospital, Cambridge University and Chairman of
EUVAS, suggested me about the next meeting in Japan at the reception party for excutine
committee members of the 17th meeting in London. I recommended Prof. Yoshihiro Arimura
in Kyorin University to be the president of the 18th meeting in Japan. He accepted it and it
was officially decided at the committee. The 18th International Vasculitis & ANCA Workshop
organizers were consisted of the following members, with 738 attendees from 39 countries. It

was a conference with a wonderful program.
There were also a lot of clinical, epidemiological and basic research presentations and
discussions from Japanese and overseas.

B Scientific Programming and Organizing Committee

President: Yoshihiro Arimura (Kyorin University School of Medicine)
M Domestic committee
Chair of Organizing Committee: Shoichi Fujimoto (University of Miyazaki)
Chair of Programming Committee: Akihiro Ishizu (Hokkaido University)
Special Committee: Kazuo Suzuki (Teikyo University)
Yasuaki Aratani (Yokohama City University)
Takao Fujii (Wakayama Medical University)
Yasuaki Harabuchi (Asahikawa Medical University)
Masayoshi Harigai (Tokyo Women's Medical University)
Junichi Hirahashi (Keio University)
Shunsei Hirohata (Kitasato University School of Medicine)
Sakae Homma (Toho University School of Medicine)
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Toshiko Ito-Thara (Kyoto University Hospital)
Kensuke Joh (Tohoku University)
Shinya Kaname (Kyorin University School of Medicine)
Takashi Kanda (Yamaguchi University)
Soko Kawashima (Kyorin University School of Medicine)
Tamihiro Kawakami (St. Marianna University)
Yoshinori Komagata (Kyorin University School of Medicine)
Eri Muso (Kitano Hospital and the Tazuke Kofukai Medical Research Institute)
Takahiko Sugihara (Tokyo Metropolitan Geriatric Hospital)
Kei Takahashi (Toho University Ohashi Medical Center)
Yoshinari Takasaki (Juntendo University)
Kazuo Tanemoto (Kawasaki Medical School)
Masami Taniguchi (Sagamihara National Hospital)
Shunya Uchida (Teikyo University School of Medicine)
Kunihiro Yamagata (University of Tsukuba)
Hajime Yoshifuji (Kyoto University)
Wako Yumura (International University of Health and Welfare Hospital)

M International committee
Ingeborg Bajema (Netherlands), Bo Basland (Denmark), Min Chen (China), Maria Cid (Spain), Kirsten de Groot
(Germany), Ron Falk (USA), Franco Ferrario (Italy), Luis Felipe Flores-Suarez (Mexico), Shouichi Fujimoto (Japan),
Gina Gregorini (Italy), Wolfgang Gross (Germany), Loic Guillevin (France), Marion Haubitz (Germany), Peter Heeringa
(Netherlands), Julia Holle (Germany), David Jayne (UK), Charles Jennette (USA), Cees Kallenberg (Netherlands), Ralph
Kettritz (Germany), Richard Kitching (Australia), Peter Lamprecht (Germany), Carol Langford (USA), Raashid Lugmani
(UK), Alfred Mahr (France), Eric Matteson (USA), Peter Merkel (USA), Patrick Nachman (USA), Pavel Novikov
(Russia), John Niles (USA), Seza Ozen (Turkey), Christian Pagnoux (Canada), Charles Pusey (UK), Niels Rasmussen
(Denmark), Andy Rees (Austria), Alan Salama (UK), Caroline Savage (UK), Judy Savige (Australia), David Scott (UK),
Marten Segelmark (Sweden), Ulrich Specks (USA), Coen Stegeman (Netherlands), John Stone (USA), Kazuo Suzuki
(Japan), Jan-Willem Cohen Tervaert (Netherlands), Vladimir Tesar (Czech Republic), Augusto Vaglio (Italy), Michael
Walsh (Canada), Kerstin Westman (Sweden), Cornelia Weyand (USA), Jorgen Wieslander (Sweden), Veronique
Witko-Sarsat (France), Ming-Hui Zhao (China)

B Program

Il Welcome Lecture
Diversity and Integration for tomorrow
Chairs: T. Nagasawa, S. Fujimoto, Speaker: Y. Arimura

l Fokko Van Der Woude Lecture
Chairs: K. Suzuki, C. Pusey, Speaker: L. Guillevin

Il Shimon Sakaguchi Special Lecture
Chairs: W. Gross, Y. Arimura, Speaker: S. Sakaguchi

Il Symposium

. Classification of ANCA associated vasculitis (AAV): clinical entity vs autoantibody profile

. Kawasaki Disease: history and step to next stage

. Pulmonary-limited Microscopic polyangiitis: a new entity of MPO-AAV or not?

. Takayasu Arteritis and Giant Cell Arteritis: a spectrum within the same disease or not?

. Behcet Disease

. New drugs and Ongoing clinical trial for Vasculitis

B Case Discussion

Il Workshop
1. ANCA and Other Biomarkers, 2. Epidemiology, 3. Genetics, 4. Molecular and Cellular Mechanisms 1, 5. Takayasu
Arteritis, Giant Cell Arteritis, Kawasaki Disease, Polyarteritis Nodosa, 6. Molecular and Cellular Mechanisms 2,
7. QOL and Health Economics, 8. Head and Neck Involvement and Thrombosis in AAV, 9. Renal Pathology,
Classification and Scoring

AN L AW =

M Closing Remarks: Y. Arimura
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18th ANCA Workshop and Vasculitis Meeting

d

g The 18th International Vasculltls & \/
":‘.* - ANCA Workshop
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Fokko Van Der Woude Memorial Lecture
Chairs: K. Suzuki & C. Pusey
Speaker: L. Guillevin

With Prof. David Jayne
and Prof. Peter Merkel
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Visitor in ADC and Hospital, Teikyo University after
18th ANCA Workshop and Vasculitis Meeting

B115

Francisco Silva L. M.D. M.S.
Assistant professor of Department Rheumatology
Clinica Alemana-Universidad del Desarrollo

With Director of Teikyo University Hospital With Dr. Hajime Kono
Prof. Tetsuya Sakamoto
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THE 5th INTERNATIONAL SYMPOS

The 5th International Symposium for Bioimaging-Singapore,
May 20-21, 2017 Joint Symposium on Bioimaging

#AR MB (FRAZ7 O7ERRBAEFEMERN - k. BAAIXESR)
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NUS-MBI®OZEftigk D Wy 7 — & W72 72 & MBI FECRERRESDH 72 L B,

HAMFEBER &, SRSEHEAE G RPIRE - 802 ICREFHBER L. ADCESRE & PIHEdim HIH
BEBIHERLTH L7, LT, ¥y A R—=)VHllE, Prof Paul Matsudaira, Prof. Thorsten Wohland, Prof.
Linda J Kenney, Prof. Michael Sheetz and Ms. Latha Shivashankarz i3 L & L7z A% v 712X ), AL —X 24
DI ENTET,

FHNZOWTIZ U TORFEBIVPHANA FA A=V UV TREOMLGE[ N FA A=V U 712 RN,
https://sites.google.com/site/bioimagingmag/home/new
https://sites.google.com/site/bioimagingmag/archive/080
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The Sth International Symposium for Bioimaging

s May 20-21, 2017, #% 70 : Singapore

£ : Prof. Paul Matsudaira (MBI) and Prof. Kazuo Suzuki (Bioimaging Society)

f# : Mechanobiology Institute (MBI)

B BRI R4 WABIOS

£x#Y5 - National University of Singapore (NUS) XA Y&+ RA ¥ —&H;

Young Scientist Travel Award : % (405K A i)
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The 5th International Symposium for Bioimaging-Singapore, May 20-21, 2017
Joint Symposium on Bioimaging

Kazuo Suzuki (Director, Professor, Asia International Institute of Infectious Disease Control,
Teikyo University, Japan side Chair)

Bioimaging Society held the 5th International Symposium for Bioimaging in Singapore on May 20 - 21, 2017. I served as the
chair of the Japanese side together with Prof. Paul Matsudaira of the Singapore side chair. This symposium was co-hosted by
Waseda Bioscience Research Institute in Singapore, WABIOS (Director: Atsushi Ishiyama). In the symposium, Prof. Shin'ichi
Ishiwata (former WABIOS director) and Prof. Michael Sheetz (NUS) gave a plenary lecture. Symposium1, Symposium?2
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and "Women in Science” were organized by Singapore side, Japanese side and by both side, jointly.

Singapore side made preparations on site. There were 85 attendees and 35 posters. Attendees also enjoyed the tour of
NUS-MBI research facility after the symposium.

For more details, refer to the following articles and the journal: "Bio-Imaging" of Bioimaging Society.
https://sites.google.com/site/bioimagingmag/home/new
https://sites.google.com/site/bioimagingmag/archive/080

I thank Associate Prof. Ryo Suzuki (Faculty of Pharma Sciences, Teikyo University), secretary Tosaka (ADC-Teikyo
University) and secretary Haisa (ADC-Teikyo University) of Japanese side and Prof. Paul Matsudaira, Prof. Thorsten Wohland,
Prof. Linda J Kenney, Prof. Michael Sheetz and Ms. Latha Shivashankar of Singapore side for a great support for managing this
symposium.

Also, I appreciate all Singapore side members as well as the organizers, symposists, committee members and attendees of
Japanese side for organizing meaningful symposiums.

“The 6th International Symposium for Bioimaging” will be held by the Bioimaging Society Committee in the autumn of
2019 with the chair Associate Prof. Ryo Suzuki (Faculty of Pharma Sciences, Teikyo University). The preparation has begun
with Faculty of Pharma Sciences and ADC at Teikyo University.

Bioimaging Society
The Sth International Symposium for Bioimaging

Date: May 20-21, 2017
Chairperson: Prof. Paul Matsudaira (MBI) and Prof. Kazuo Suzuki (Bioimaging Society)

]
H.'d

Co-organized: Mechanobiology Institute (MBI)

Co-operation: Waseda University, WABIOS % Bioimaging Socicti§
Venue: National University of Singapore, Singapore B mmm
Young Scientist Travel Award: The young (under 40) woone | @

Committee member:

Yoshihiro Ohta (Institute of Engineering, Tokyo University of Agriculture and Technology), Kotaro Oka (Faculty of
Science and Technology, Keio University), Toru Kawanishi (National Institute of Health Sciences), Kazuya Kikuchi
(Graduate School of Engineering, Osaka University), Hiroshi Kihara (Himeji Hinomoto College), Kazuyuki Kuchitsu
(Faculty of Engineering, Tokyo University of Science), Etsuko Suzaki (School of Pharmacy, Shujitsu University), Ryo
Suzuki (Faculty of Pharma Sciences, Teikyo University), Naoko Tanaka (Faculty of Home Economics, Otsuma
Women’s University), Kahoko Hashimoto (Faculty of Engineering, Chiba Institute of Technology), Yukihisa
Hamaguchi (School of Bioscience and Biotechnology, Tokyo Institute of Technology)

The 5th International Symposium for Bioimaging
Joint Symposium on Bioimaging between Singapore and Japan May 20-21, 2017, Singapore

A History of The International Symposium for Bioimaging

“Bioimaging Society” established in 1991 after 3 times symposium for imaging supported
by Science and Technology Agency (now JST), Japan

The Internaional Symposia for Bioimaging, Kyoto, Japan, October 28-30, 2006
FNEEENAA A ATV T URO D L

The 2nd Asian Meeting on Synchrotron Radiation Biomedical Imaging (SRBMI) , November 23-25, 2007, Jeju, Korea
BT OTXIRAA—D T RE—FEMNS -

The 2nd Internaional Symposia for Bioimaging, Queenstwon, New Zealand, November 24-27, 2008
=Joint with MedSci NZ2008 (Medical Science Congress)
F2RIEBENAFAA—DU TS URO D L

The 3rd International Symposium for Bioimaging, Okazaki, Japan, Jan. 18-21, 2010
FEIMMEENAA A AT T URTY L

The 4th International Symposium for Bioimaging, Kyoto, August 27-28, 2012

— Joint with 21th ICHC 2012 (Chair: Tetsuo Takamatsu, Kyoto)

FARERNAT A A—D T VUMD L - T 14th|n1'snn.\mm wuaumm“‘
Initial plan at Harvard, Boston, 2012 NICHC crmc"gmsmy
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. Symposium 1
Opening Remarks Organizer: Prof. P. Matsudaira Plenary Lecture 1

T
i

Assistant Prof. Wu Min Assistant Prof. Lu Gan Prof. Shin'ichi Ishiwata

Prof. Paul Matsudaira

. Assistant Prof. Assistant Prof. Pakorn (Tony) Lunch-on Seminar
Symposmm 2 Yusuke Toyama Kanchanawong JEOL
Organizer: Prof. T. Nagai

A
! o \éi

Prof. Takeharu Nagai Prof. Hiroki Ueda Prof. Satoshi Nishimura Associate Prof.
Katsumasa Fujita

Women in Science )

Organizer: Prof. L. J Kenny Plenary Lecture 2 Closing Remarks

-

Assistant Prof. Carol Tang Soo Leng, Prof. Michael Sheetz Prof. Kazuo Suzuki
Prof. Linda J Kenney, Dr. Reina lkaga,

Associate Prof. Tomoko Masaike,

Prof. N. lida-Tanaka, Associate Prof. K. Hashimoto

85 Attendee, 35 Posters

Attendee of The 5th International Symposium for Bioimaging
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NUS-MBI Tour and

Canirs for Blomaging)

40 ADC Letter for Infectious Disease Control Volume 4 (2), July 2017



ORIGINAL ARTICLE

Cytokine/chemokine changes in plasma of patients with MPO-ANCA RPGN:
Before and after IVIg therapy
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Abstract

Myeloperoxidase (MPQO) is a subset of anti-neutrophil
cytoplasmic antibodies (ANCA) and patients with this
disease are highly susceptible to infection. Intravenous
immunoglobulin (IVIg) therapy is considered beneficial for
individuals with weak immune systems or for patients with
other diseases who need to ward off infections. It has also
demonstrated efficacy in suppressing disease activity in
MPO-ANCA RPGN. The purpose of this study is to discuss
how IVIg therapy helps to alleviate MPO-ANCA RPGN by
shedding light on the mechanism of the treatment.

Cytokines/chemokines have been implicated in the
pathogenesis of MPO-ANCA RPGN, therefore we determined
patients’ plasma cytokine/chemokine levels before and after
IVIg therapy using 27 plex and 12 plex array to observe any
important changes. Therapy was supplied in two dosages,
full and mini dose. We observed that post-treatment levels of
RANTES, IL-1a, IL-2Ra, IL-3, IL-18, CTACK, HGF, M-CSF,
MIG, SCF and TNF- decreased from their pre-treatment
levels in both full dose and mini dose patients. These results
suggest that these cytokines and chemokine become highly
activated and are closely connected to acute MPO-ANCA
nephritis, and that the efficacy of IVIg therapy is due to a
reduction in these highly activated cytokine/chemokines.

Introduction

Anti-neutrophil cytoplasmic antibody (ANCA)-associated
rapidly progressive glomerulonephritis (RPGN) leads to renal
failure through systemic vasculitis accompanying diffuse
crescentic glomerulonephritis; the representative diseases of
ANCA are granulomatosis with polyangiitis (GPA) and
microscopic polyangiitis (MPA). There are two known types
of ANCA and proteinase-3 (PR3)-ANCA which is highly
associated with GPA-ANCA and myeloperoxidase (MPO)-
ANCA which is associated with MPA. This latter form is
more prevalent among RPGN patients in Japan'-2® and it
tends to be associated with high susceptibility to infection, which
frequently results in poor survival rates for these patients®.

Ito-Thara et al. demonstrated that IVIg therapy was effective
in treating MPO-ANCA RPGN, and that in these patients,
pre-treatment Plasma TNF-a levels decreased after [VIg
therapy!->). The objective of this study is to shed light on the
characteristics and pathogenesis of MPO-ANCA and to discuss
the mechanism of IVIg therapy through cytokine/chemokine
fluctuations. To this end, we measured plasma cytokine/
chemokine levels before and after IVIg therapy using bio-plex
Group I and Group II multiplex array.

Methods
Subjects

Fifty-one patients with MPO-ANCA-RPGN were enrolled in
this study. Patients were admitted to Kitano Hospital (Osaka,
Japan) between January 2001 and February 2011. All patients
were diagnosed with microscopic polyangitis (MPA) by the
classification of Watt et al., which adheres to the definition of
MPA described by the Chapel Hill Consensus Conference
20129, Ethical approval was obtained from the Tazuke Kofukai
Medical Research Institute Ethical Committee at Kitano
Hospital.

Nineteen healthy subjects were selected from individuals
who received routine health checks at Louis Pasteur Center for
Medical Research (Kyoto, Japan) between January 2008 and
February 2011. Healthy subjects were aged over 60, and had no
history of cancer, chronic infectious diseases, autoimmune
diseases, nephritis, nor asthma. Approval was obtained from the
Louis Pasteur Center for Medical Research Ethical Committees
(LPC.8). All participants gave written informed consent.

Treatment protocol for IVIg

Eight of the 51 MPO-ANCA -RPGN patients were treated
with IVIg therapy, patient profiles are shown in Table 1. Four
patients were given the full dose immunoglobulin administered
intravenously once daily for 5 consecutive days (400 mg/kg/day)
(Kenketus Venilon-I, Teijin Co., Ltd., Tokyo). The other four
patients were treated with mini doses intravenously
administered once daily for 3 consecutive days (500 mg /day).
This 500 mg /day is the standard IVIg dose covered by the Japa-
nese national health insurance for patients with severe diseases.
Muso et al. separately reported clinical course and outcome
which include these cases”.

Cytokines/chemokines assay
Cytokines and chemokines were quantified using Bio-Plex
200, a multiplex cytokine array system (Bio-Rad Laboratories,
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Cytokine Dynamics of IVIg therapy in MPO-ANCA RPGN

Table 1. Clinical data of patients before and after 1VIg therapy

] Blood WBC(x100/ml) | CRP(mg/dl) Cre(mg/dI)
Patient drawn

No. Age F/M interval Type of IVIg IVIg IVig IVIg 1VIg 1Vig IVIg
. (days) Before | After | Before | After | Before | After
1 68 M 15 400 mg/kg/day for 5 days 94 80 <0.1 0.13 2.07 2.53
2 81 F 6 400 mg/kg/day for 5 days | 131 110 10.87 9.38 1.33 1.47
3 67 M 4 400 mg/kg/day for 5 days | 187 137 1284 | 347 2.77 213
4 88 F 5 400 mg/kg/day for 5 days | 105 114 11.82 | 11.23 3.18 3.17
5 88 F 6 500mg/day for 3days 58 62 0.89 0.3 0.97 0.92
6 84 M 6 500mg/day for 3days 83 107 6.36 3.94 3.35 3.24
7 64 F 6 500mg/day for 3days 106 142 5.41 0.54 5.86 7.35
8 68 M 3 500mg/day for 3days 113 80 2.42 4.89 4.24 4.83

CA, USA) according to the manufacturer’s instructions.
Heparinized blood plasma from all 51 MPO-ANCA RPGN
patients and healthy subjects were collected and centrifuged at
1,600 g for 10 min, and frozen at —80 °C until they were
analyzed. We simultaneously quantified Bio-Plex Human
Cytokine 27-Plex Panel and Group II -12plex array (IL-1f,
IL-1Ra, IL-2, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-12
(p70), IL-13, IL-15, IL-17, basic FGF, eotaxin, G-CSF,
GM-CSF, IFN-y, IP-10, MCP-1, MIP-1a, MIP-1p, PDGF-bb,
RANTES, TNF-a, VEGF, IL-1a, IL-2Ra, IL-3, IL-12p40,
IL-18, CTACK, HGF, M-CSF, MIF, MIG, SCF, TNF-B). Data
acquisition and analysis were performed using Bio-Plex
Manager software version 5.0.

The cytokine/chemokine values in MPO-ANCA RPGN
patients and healthy controls were log-transformed and used for
our analysis. All statistical analyses were carried out with JMP
9.0 software.

Results

Table 2 shows a comparison of cytokine/chemokine profiles
in MPO-ANCA patients and healthy controls. Among 39
cytokine/chemokines measured, 23 were significantly higher in
MPO-ANCA-patients than healthy controls.

Table 3 summarizes the clinical score and cytokine/chemokine
characteristics of patients before and after full or mini dose
IVIg therapy. Compared with patients treated with full dose
IVIg, patients administered the mini-dose therapy showed
lower cytokine/chemokine levels except for IL-12p40 and SGF
(Table 3). Most cytokine/chemokine levels decreased after
IVIg therapy, particularly RANTES, IL-1a, IL-2R a, IL-3,
IL-18, CTACK, HGF, M-CSF, MIG, SCF and TNF-§
significantly decreased in both full dose and mini dose [VIg
therapy patients.

Patients treated with IVIg therapy had good prognosis and
survived more than two years except one case who moved to
another hospital (data not shown).

Discussion

MPO-ANCA RPGN patients are known to be highly suscep-
tible to infection and often die due to complications arising
from these infections. Ito-Thara ef al. have demonstrated that
IVIg therapy resulted in good prognosis and low risk of renal
failure?. In this paper, we compared MPO-ANCA patients’
plasma cytokine/chemokine levels before and after IVIg
therapy and compared these level with those of healthy
subjects.

As shown in Table 2, pre-treatment cytokine/chemokine
levels were higher in most MPO-ANCA RPGN patients than in
healthy controls. Although it has been reported that several
cytokine/chemokines are elevated in this disease, we believe

Table 2. Comparison of cytokine/chemokine values between
MPO-ANCA patients and healthy subjects

Healthy subjects Mzgﬁg]’:gA p

log pg/ml n=19 n=51

IL-1b -0.51+0.16 0.05+0.10 0.0031
IL-Tra 1.89+0.08 2.26+0.05 0.0001
IL-2 0.59+0.18 0.45+0.11 0.498
IL-4 -0.27+0.12 -0.030.08 0.106
IL-5 -0.37+0.14 0.41+0.09 <0.0001
IL-6 0.610.10 1.52+0.06 <0.0001
IL-7 -1.33+0.22 0.27+0.13 <0.0001
IL-8 1.16+0.07 1.32+0.04 0.069
IL-9 1.12+0.12 1.61+0.07 0.0008
IL-10 0.26+0.14 0.56+0.09 0.076
IL-12 -0.30£0.17 0.77+0.11 <0.0001
IL-13 -0.17+0.13 0.4300.08 0.0003
IL-15 0.00+0.13 0.39+0.08 0.0096
IL-17 0.51+0.14 0.40+0.09 0.521
Eotaxin 1.39+0.15 1.24+0.10 0.415
FGF basic 0.95+0.19 1.06+0.11 0.605
G-CSF -0.17+0.16 0.42+0.10 0.003
GM-CSF 1.19+0.15 1.50+0.09 0.082
IFN-g 0.50+0.22 1.22+0.14 0.0075
IP-10 2.37+0.06 2.90+0.04 <0.0001
MCP-1 1.75%0.06 1.71+0.04 0.637
MIP-1a 0.32+0.14 0.63+0.09 0.074
MIP-1b 2.00+0.53 2.03+0.03 0.659
PDGF-bb 2.19+0.13 3.00+0.08 <0.0001
RANTES 3.140.02 3.21+0.01 0.0024
TNF-a 0.82+0.20 0.88+0.12 0.778
VEGF 1.06+0.12 1.83+0.07 <0.0001
IL-1a -0.50+0.13 -0.31+0.08 0.235
IL-2Ra 1.7940.12 2.27+0.07 0.0007
IL-3 1.59+0.17 1.19+0.11 0.055
IL-12p40 0.93+0.23 1.22+0.14 0.296
IL-18 1.16+0.10 1.54+0.06 0.0012
CTACK 2.75+0.08 2.75+0.05 0.955
HGF 2.29+0.11 2.67+0.06 0.0029
M-CSF 1.3240.09 1.79+0.06 <0.0001
MIF 1.58+0.11 2.20+0.07 <0.0001
MIG 2.680.09 3.51+0.06 <0.0001
SCF 2.13+0.08 2.39+0.05 0.0079
TNF-b -0.15+0.14 0.36+0.09 0.0033

that to date this report demonstrates the most complete range of
cytokine/chemokines that are elevated in MPO-ANCA RPGN.
Both full dose and mini dose therapies were effective and
their outcomes were good even for patients who were over
sixties. Our data demonstrated that RANTES, IL-1a, IL-2R a,
IL-3, IL-18, CTACK, HGF, M-CSF, MIG, SCF and TNF-§,
decreased significantly after IVIg therapy regardless of whether
patients were administered a full or partial dose. Our previous
study® demonstrated that TNF-a. levels decreased significantly
after IVIg therapy, and we observed the same tendency in this
study. TNF-a levels decreased in three patients after IVIg
therapy, two patients had levels that were unchanged and two
patients showed increased TNF-a levels. A larger sample size
would be ideal to fully assess the degree to which TNF-a levels
actually decrease after [VIg therapy. Elevated IL-1a and IL-18
are well known to lead to cytokine storm and sepsis®. It is
difficult to say which cytokine or chemokine is the most impor-
tant to manipulate to halt the pathogenesis of MPO-ANCA
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Table 3. Cytokine/chemokine values before/after IVIg therapy

- - IVIgBefore
pivle Iivig After| Proby|t| |MintIVie | Mini Vie | popsy \ése;fgirr;i Vg

log pg/ml Mean Mean p Mean Mean p p

WBC(x100/ul)| 129.6 110.3 NS 90.0 97.8 NS NS
CRP(mg/I) 8.9 6.1 NS 3.8 2.4 NS NS
Cre(mg/dl) 2.3 2.5 NS 3.6 4.1 NS NS
IL-1b 0.68 1.01 NS -0.19 -1.02 NS NS
IL-1ra 2.47 2.30 NS 2.47 2.30 NS NS
IL-2 1.04 0.95 NS 1.02 0.00 NS NS
IL-4 0.37 0.68 NS -0.27 -1.03 0.022 NS
IL-5 1.47 1.70 NS 0.34 -0.16 NS 0.045
IL-6 214 1.86 NS 1.54 0.93 0.031 0.009
IL-7 0.56 0.75 NS 0.08 -0.88 0.083 NS
IL-8 1.30 1.40 NS 1.44 1.13 0.021 NS
IL-9 1.70 1.30 NS 1.39 1.10 NS NS
IL-10 1.30 1.26 NS 0.82 0.09 0.055 0.066
IL-12 117 1.30 NS 0.65 0.28 NS NS
IL-13 0.96 1.05 NS 0.26 -0.45 NS NS
IL-15 1.11 0.40 NS 0.94 0.00 NS NS
IL-17 0.80 0.36 NS 0.54 0.00 NS NS
Eotaxin 1.57 1.01 NS 0.64 0.31 NS NS
FGF basic 1.75 1.21 NS 1.24 0.00 NS NS
G-CSF 1.27 1.14 NS 0.39 -0.70 0.067 NS
GM-CSF 213 2.02 NS 1.22 0.93 NS NS
IFN-g 1.89 2.15 NS 0.83 0.00 NS NS
IP-10 2.70 2.79 0.012 2.97 2.88 NS NS
MCP-1 2.00 1.91 NS 1.85 1.80 NS NS
MIP-1a 1.37 0.93 NS 0.91 0.00 NS NS
MIP-1b 2.10 2.06 NS 1.99 1.93 NS NS
PDGF-bb 3.26 2.92 NS 2.63 2.95 NS NS
RANTES 3.21 3.12 0.021 3.19 3.13 0.052 NS
TNF-a 1.78 2.04 NS 0.85 0.00 NS NS
VEGF 2.25 1.99 NS 1.84 1.68 NS NS
IL-1a 0.25 -0.50 0.004 -0.10 -0.69 0.035 NS
IL-2Ra 2.82 2.09 0.018 2.33 1.65 0.001 NS
IL-3 1.76 0.91 0.010 1.99 1.05 0.003 NS
IL-12p40 1.26 0.23 0.058 2.52 1.72 0.008 0.044
IL-18 1.97 1.28 0.004 1.74 1.12 0.015 NS
CTACK 2.83 2.25 0.018 3.14 2.52 0.004 0.090
HGF 3.12 2.53 0.025 3.06 2.28 0.001 NS
M-CSF 2.1593 1.31 0.002 2.06 1.08 0.002 NS
MIF 2.31 2.05 NS 2.01 1.67 NS NS
MIG 3.59 3.05 0.001 3.70 3.14 0.002 NS
SCF 2.48 1.82 0.002 2.78 2.10 0.000 0.038
TNF-b 1.09 0.26 0.002 0.71 0.03 0.004 NS

RPGN. What we can say from the results of our study that a
general decrease in elevated cytokine/chemokine tends to
prevent the onset of cytokine storm.
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Abstract

Purpose Vasculitis is a refractory disease with no established
treatment. Therapeutic effect of gamma globulin (IgG) in high
dose therapy (IVIg) has been reported?. IgG preparation which
depends on human-derived material, is not completely safety
and supply amount of it is finite. Development of recombinant
gamma globulin having the same effect has been requested.
Methods We constructed a library of recombinant single chain
fragment of variable region (hScFv) of IgG from the constitution
of VH-CH1-hinge from peripheral blood lymphocytes of healthy
volunteers. One thousand recombinant hScFv clones were
analyzed in base sequence, and selected by having the correct
structure of hScFv. Selected clones were mixed and cultured,
and induced hScFv proteins were administered to spontaneous
vasculitis mouse model SCG/K]j to evaluate therapeutic effects.
Results From the base sequence analysis of 1,000 clones, we
obtained 245 clones having VH-CH1-hinge structure, then a
library having 204 clones was established. All 204 clones were
mixed and cultured to induce hScFv proteins. A purified prepara-
tion was administered to SCG/Kj mice. The hScFv administration
at a concentration of 1/20 of the large amount of IgGs preparation
showed same effect for suppression of glomerular crescent
formation and a refinement of the peripheral blood cell was
observed in hScFv administration groups. Also, a biomarker
MPO-ANCA titer remarkably decreased administration dose of
IVIgin 1/10

Conclusions The hScFv protein mixture showed therapeutic
effects with 1/10-1/40 of IVIg in administration to SCG/Kj
mouse. It seems to be a development possibility to actual prepa-
ration as recombinant IgG.

Key words: Single chain antibody fragment of variable region
(hScFv), Immunoglobulin preparation, Vasculitis, antibody
drug, spontaneous vasculitis mouse model SCG/K]

Introduction

Immunoglobulin preparation therapy is an effective treatment
for patients with vasculitis). Microscopic polyangiitis and
anti-nuclear cytoplasmic antibody (ANCA)-associated
vasculitis (AAV)?, are an intractable vasculitis. These have
been frequently seen in Japanese people as approximately
10,000 registered cases in medical expense support by the
Japanese government, especially in seniors®. Its underlying
lesion is a systemic inflammation of small vessels. A high per-
centage of patients have auto-antibody against myeloperoxidase
(MPO-ANCA). Most of patients with rapidly progressive
glomerulonephritis have MPO-ANCA-associated vasculitis
(MAAV), alveolar hemorrhage, and interstitial pneumonia with
a poor prognosis. Although immunosuppressive agents including
high dose steroids are used for AAV treatments, some patients
require dialysis because of a rapid decline of renal function. Other
vasculitis-related diseases are children’s vasculitis Kawasaki
disease®, which are treated with immunoglobulin preparation
(IVIg). Also, IVIg treatement has been used for infectious
diseases®, and has been applied to MAAV®. However, IVIg
treatment requires high cost and short supply and has risk of
unknown causes of infection due to human blood preparations.
Therefore, pediatricians and patient’s parents are expecting the
advent of recombinant IgGs as therapeutic drugs to evade such
risks.

We established a recombinant human single-chain IgG
library consisting of 204 clones as a therapeutic drug for
intractable vasculitis. The hScFv library was established from
peripheral blood mono-nuclear cells of the several ten healthy
donors. Therapeutic effect of the combined recombinant hScFv
clones from the library is evaluated by using a spontaneous
vasculitis mouse model SCG/Kj”.

Methods
hScFv ¢cDNA library construction

Total RNA including IgG coding mRNA was isolated from
the mononuclear cells in the peripheral blood from healthy
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donors under approval of the ethical committee in National
Institute of Biomedical Innovation, Health and Nutrition Japan
(No. 51). The cDNA fragment coding VH-CH1-hinge region of
IgG was obtained by using the reverse transcription PCR with
the primer set described in Figure 1. The cDNA fragment was
inserted into the correct position, which is in front of the
hexahistidine tag of the plasmid vector pPBAD®. The hScFv frag-
ment inserted plasmid vector was chemically transfected to
Top10 competent cells (Life Technologies, USA). The hScFv
including recombinant library was consisted of 20,000 clones
(Figure 1).

Base sequence analysis and cluster analysis of hScFv clones

One thousand recombinant clones were picked up in random
from the constructed library. Inserted fragments of each clones
were amplified by pBAD primer set, as described in Figurel,
then the base sequence of amplified inserted fragments of each
clone was analyzed by 3730 DNA analyzer (ABI, USA). Base
sequence analysis of inserted fragments was carried out in both
direction, forward and reverse read. The base sequence data
was analyzed and edited certainly by Factura software (ABI,
USA).

Deduced amino acid sequence of each clone was obtained by
base sequence results. The amino acid sequence of each hScFv
clone was carried out by cluster analysis with ClustalW (open
source, URL http://www.clustal.org/clustal2/) software to
confirm the difference of each clone® 19,

Purification of hScFv protein from the mixed culture cells
Ten ml of mixed clone precultured cells were inoculated to
1L of LB broth supplemented with 50 micro g of Ampiciline.
Mixed culture was incubated at 37°C with shaking until
0OD600=0.6, then arabinose was added to 0.05% to induce
hScFv protein expression. After addition of arabinose, culture
was continued for 16hr. Cultured cells were collected by
centrifugation, and separate cell pellet. The cell pellet was
freeze-thawed three times, and suspended in 20 ml of extraction
buffer (8§ M urea, 10 mMTris pH 7.0), then the cells were
disrupted by sonication with 80% output power of VP-050
(TITEC Gunma, Japan). The soluble fraction was separated by
centrifuge at 5,000 rpm for 15 min. Soluble fraction was applied
to Ni-NTA column including 1ml of resine. The column was

L H cDNA of ScFv fragments were amplifyed by RT-PCR

Forwared primer : ATGGAGTTTGGGCTGAGC
Reverse primer : GGTGTCCTTGGGTTTTGG

VIT CHI hinge
‘
—_
[ vu [ CHI [ Cninee [ ows |
6xHis coding prim
Inserted into the pBAD vector ‘

Figure 1. Construction of hScFv library
The cDNA coding VH-CHI1- hinge region was amplified by RT-PCR,
using primer set described in the figure. Amplified cDNA was attached
to hexahistidine tag by primer extension. The fragments were cloned
into the pPBAD vector, which restricted transcription strictly.

1gG hScFv library having 204 effective clones for vasculitis

washed with 10 ml of extraction buffer, then washed with
extraction buffer supplemented with 5 mM glycine. The resin
binding proteins was eluted with 5 ml of elution buffer (8 M
urea, 10 mM TRIS pH 7.0, 0.1 M EDTA). Purified protein was
examined by SDS-PAGE and western blot to confirm the
purity, property and amount'D.

SDS-PAGE and western blot analysis of each clone

hScFv proteins-expressed clones were selected. hScFv
expressed clones were cultured individually in mini scale (5 ml
culture each), and they induced hScFv protein expression by
adding 0.05% arabinose for 16 hrs. 20 micro L of cultured cells
were collected by centrifuge, and then the cells were
re-suspended in SDS sample buffer (0.05% SDS, 10 mM Tris
pH 6.8, 2 mM DTT) and separated on the 4-20% polyacrylamide
gel. The separated proteins were transferred to the PVDF
membrane electrically, and hScFv on the PVDF membrane was
detected by alkaline phosphatase conjugated anti-human Fab2
antibody (Rockland, USA). Isolated hScFv proteins were also
applied with the same procedures.

Administration of hScFv for spontaneously vasculitis mouse
model SCG/Kj

Mice care was approved by the committee in the National
Institutes of Biomedical Innovation, Health and Nutrition (No.
DS21-8).

Administration program was established as well as clinical
administration of IVIg¥. The administration was performed
with 10-week old female spontaneous vasculitis mouse model
SCG/K] intraperitoneally at doses of 0, 10, 20, and 40 mg/Kg/day
of hScFv for 5 days continuously. As a control, according to the
application amount of doses, human globulin preparation
(Nihon Pharmacy Company, Osaka, Japan) was administered
with 400 mg/kg/day for 5 days continuously.

Administration dose was set in five groups, 1) 0 mg/kg/day
(solvent), 2) 10 mg/kg/day, 3) 20 mg/kg/day, 4) 40 mg/kg/day,
5) 400 mg/kg/day which was the same dose to [VIg. 10-week
old female SCG/Kj mice were administered for 5 days continu-
ously with same dose for each group.

Evaluation of hScFv after administration into SCG/Kj mice
After observation for 3 weeks since administration, blood,
kidney, lung, heart, spleen were sampled and weighed. Blood
component analysis was performed with blooding and scarified
under anesthesia, and excised spleens were weighted.
Peripheral blood was examined by a VetScan HMII (Abaxis,
USA) to analyze peripheral blood cell counts. Kidney was
fixed with 10% formalin and embedded in paraffin block and
stained with Hematoxilin and Eosin, then approximately 50 of
glomerular crescents in the kidney were counted under a
microscope. MPO-ANCA was performed with ELISA methods.

Results

hScFv of VH-CH1-hinge fragment, originated from healthy
donor peripheral blood lymphocytes and inserted in the
expression plasmid pBAD library, was constructed. One
thousand clones were picked up in random. The clones were
analyzed for base sequence of inserted VH-CH1-hinge coding
region. 245 clones in one thousand could express the protein
correctly jointed to histidine tag. 224 clones in 245 were
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certainly coding the VH-CH1-hinge. 46 clones were redundant
clones. Finally, 204 clones coding unique VH-CH 1-hinge-6xHis
structure were obtained.

Cluster analysis of deduced amino acid sequence of hScFv
The deduced amino acid sequence of hScFv clones were

analyzed by using the clustal W software. 21 clones revealed

broken structure of hScFv. Other 223 clones were ordered by

resemblance of the sequence, departed in several groups (Figure
2).

Confirm the Expression of hScFv each clone by SDS-PAGE
and western blot

hScFv expressed selected clones were cultured individually
and they induced hScFv protein expression. After SDS-PAGE
separation of each clone, we examined them by western blot
with alkaline phosphatase conjugated anti-human IgG and
anti-human Fab?2 antibody. Each clone was confirmed as a
human IgG molecule and Fab2 fragment in correct size of 28
kDa (data not shown).

hScFvy protein extraction and purification

Expressed protein in E. coli cells from total 30 L culture was
extracted by 8 M urea, and purified by Ni-NTA chromatography.
Obtained hScFv protein showed over 90% purity by SDS-PAGE
analysis, confirmed by western blot analysis by using anti-human
IgG Fab2 antibody. Finally, 3 mg of hScFv mixed protein were
recovered from 30 L culture. Obtained hScFv eliminated
endotoxin by alkaline hydrolysis in the level of under 10 unit/ml.

Figure 2. Cluster analysis of hScFv clones

Difference of amino acid sequence of each hScFv clone was analyzed
by using Clustal W software. hScFv clones made several clusters by
resemblance of amino acid sequence of VH region. The clones with
broken structure made separate group in a rectangular of red line.

Final solution of hScFv protein was solved in 0.9 M Arginine,
0.9 %NaCl pH7.4 (Figure 3).

Evaluation of hScFv after administration into vasculitis
mouse model SCG/Kj

The glomerular crescent formation in histological analysis of
kidney showed significant decrease in the dose of 20 mg/
kg/day administration compared to that of control (solvent
administration) (Figure 4A). MPO-ANCA titer, a biomarker of
vasculitis, which is auto-antibody against to myeloperoxidase
showed also significant decrease at the administration dose of
40 mg/kg/day compared to that of control group (Figure 4B).
The number of whole blood cell indicated significant decrease

M 1 2 M 1 2

ScFv >

~30kd — - - —

CBB stain ‘Western blot

Figure 3. Purified hScFv mix clone proteins

The protein which was purified from hScFv mixed culture were
examined by SDS-PAGE and stained by CBB. The separated proteins
were blotted to PVDF membrane and examined by immunological
detection, using anti-human IgG Fab2 antibody. Lane M: molecular
marker, 1:0.1 micro g purified hScFv applied, 2: 1 micro g of hScFv
applied.
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Monocytes F Granulocytes

E
dl.l') B
g H_‘ H-‘ B
W

] 10 20 40 1gG o 10 20 40 g6
Dose (mg/Kg/mouse/day) (400 me) Dose (mg/Kg/mouse/day) (400 me)
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Figure 4. Evaluation of hScFv treatment with kidney histology and
biomarkers

A: Crescent formation rate in kidney (orange color bar), The groups of
20 and 40 mg/kg/day administration indicated more decrease of spleen
weight. B: MPO-ANCA titer (violet color bar) MPO-ANCA titer was
decreased in dose dependent manner. The titer of administration dose
40 mg/kg/day showed remarkable decrease than that of IvIG
administration. C: Counts of white blood cells in peripheral blood;
whole blood cells (WBC: light blue color bar), D: lymphocytes (red
color bar), D: monocytes (yellow color bar), E: granulocytes (dark blue
color bar), F: platelets (green color bar). Controls treatment with
solvent (gray color bar) and IgG 400 mg/Kg/day for 5 days (hatched
bar) in each data. Statistical analysis was performed between solvent
control vs treatment group by Student’s #-test (p-value).
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at the dose of 20 mg/kg/day compared to that of control (Figure
4C). The number of lymphocytes, monocytes, granurocytes and
platelet in peripheral blood decreased slightly in hScFv
administration group, however the deference was not
significant (Figure 4 D, E, F, G).

Discussion

A recombinant human ScFv library consisting 204 clones of
VH-CH1-hing was established from a 1,000 recombinant clone
library. Purified hScFv was recovered from a mixed batch
culture of polyclones, and 0.1 to 0.2 mg per 1 L of the final
purified preparation was realized, because the production level
in E. coli was quite low.

The purified hScFv was administered to SCG/Kj mice for
examination of the therapeutic effect. After three week obser-
vation, the therapeutic results were observed in decreasing the
number of the glomerular crescent formation and peripheral
whole blood cell in hScFv administered groups. It has obtained
comparable results at concentrations of 1/10 to 1/40 of the IgG
preparations which are currently used clinically.

It has been showed the possibility for actual formulation as a
recombinant gamma globulin. In addition, the solubility of the
VH-CH1-hinge complex was considered to be increased to use
as a therapeutic drug.

It was possible to obtain an effective soluble preparation at
low concentration compared to the gamma globulin preparation.
It seems to be hopeful results that we approach the actual drug
preparation. Antibody drug development becomes important
for the therapeutic strategy in the field of various diseases,
which depend on the new resources for new antibody drugs!?.
This study gives a useful new resource for the development of
next generation antibody drug.

By collecting effective clones from larger libraries, it is pos-
sible to create recombinant gamma globulin with higher effect.
These 204 clones library will be useful for infectious diseases.

Conclusion

The administration of the mixed batch of recombinant
gamma globulin hScFv 204 clones having the VH-CH1-hinge
composition showed inflammation inhibitory activity such as
MPO-ANCA.
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