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EAEFBR AR M S (BIRARHEN FEZ)
SRR EE (FRK 26 4E)

TV a8y MERMEIET — & < R O

Coban Cevayir, KIRKFHREFZET 0T 0 TR ¥ —, $THEHSS

MRES :

Particulate adjuvants have been known to induce type 2 immune responses, but how this happens is

not understood well. In the current project, we have investigated adjuvant properties of synthetic

hemozoin (malarial-derived crystal structures of heme) on several important infectious disease

models such as influenza vaccination and made a progress about its mode of action. We have

confirmed that GLP grade synthetic hemozoin could be a good adjuvant in various animals including

ferrets, dogs and non-human primates. Although many particulates contain adjuvant properties when

synthesized in certain sizes, however, it seems that mode of action of each particulate adjuvant differs.

A BHEEERY

In this project, we aim to develop
more potent and safer adjuvants. Because
currently the only “in human use”
adjuvant is aluminum based salts which is
in particulate nature, thus, we specifically
aim to understand by which mechanisms
particulate adjuvants exert their mode of
action. Recent advances on the
understanding of the mode of action of
Alum adjuvant, which alum employs its
Th2 type adjuvanticity via utilization of
TBKI1/IRF3  axis,

particulate adjuvants could be successful

suggested  that

and be manipulated for better safety and

potency profile.

Our previous results have shown that
synthetic  hemozoin 'pafticle_s have
adjuvant properties that could be used as
veterinary vaccines in animals, especially
against dog allergy or against influenza in
ferrets or malaria vaccine in non-human
primates (Coban et al., 2010, Cell Host
Microbe; Onishi et al., 2014, Vaccine;
Tougan et al., Hum Vaccines, 2013).
We’ve recently obtained a progress for the
of GMP-lot sHZ (in

collaboration with Nihon Zenoaq Inc.)

production

and have been addressing its mode of

action.
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B. BN

We - employed below research
method(s) in FY2014:
1. In collaboration with Nihon Zenoagq,
we  produced GLP-grade, evenly

distributed, around 1 pm in size, sterile
sHZ particles with good adjuvant potency
and reproducible production quality.

2. Evaluation of the mechanism of action
of sHZ’s
combined

adjuvant properties. We
immunological and
bioinformatics methods to understand
mode of action of sHZ.

3. Evaluation of other adjuvants with
Vaccine Science Laboratory.
fREE~DOERE)

In FY2014, we mainly performed mice
experiments which were conducted in
accordance with the guidelines of the Animal
Care and Use Cdmmittee of Researéh Institute
Diseases

for Microbial and Immunology

Frontier Research Center of Osaka University.

C. BRI

1) GLP-lot sHZ production was completed
(in collaboration with Nihon Zenoaq). We
achieved to produce evenly distributed,
around 1. .um size, sterile sHZ particles
with
reproducible production quality (Fig. 1).

good adjuvant potency and

Figure 1. GLP grade sHZ.
In collaboration' with Prof. Kawaoka of

Tokyo University, using GLP-lot sHZ, we
showed that mice immunized twice with
sHZ-adjuvanted inactivated HIN1pdm09
or H5N1 wvirus elicited higher virus-

specific antibody responses than did mice

immunized with non-adjuvanted
counterparts. Furthermore, mice
immunized with sHZ-adjuvanted

inactivated viruses were better protected
from lethal challenge with influenza
viruses than were mice immunized with
non-adjuvanted inactivated vaccines.
Theus, sHZ improves immunogenicity of
inactivated influenza viruses, and is thus a
promising adjuvant for inactivated whole
virion influenza vaccines (Fig. 2) (Uraki et
al,, 2014, Vaccine).

~—%—PBS .

oo Hemozoin ;

-~ B -+ Inactivated Ca04 virus {5.0x 10°PFU, total viral protein 0.1 g)

—g— Inactivated Ca04 virus (5.0x10°PFU, total viral protein 0.1ug) with hemozoin

1068 g—o—0—o—o .

s

E 80 -

Fal

S 40 . :
_E: 20 b-bo-g-8-n-g-p-a

Z 0+ : . e

1 3 5 7 9 11 13
Days post-infection

Figure 2. Protection against influenza by sHZ-
adjuvanted vaccination.

2) We’ve combined immunological and
bioinformatics methods to understand -
mode of action of sHZ. Previously we
reported that adjuvant effect of sHZ was
MyDSS-dependent; We have continued
these studies to understand how crystals
could interact with MyD88-dependent, but
TLR-independent pathways. Graduate
student Muge Ozkan has been working on
the mode of action of sHZ. One of the
approaches is to investigate sHZ’s effect

on a single cell level by using new
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imaging technologies such as Raman
microscopy (Hobro et al, 2015, Analyst).
We have used Raman spectroscopy as a
label-free method to investigate the

biochemical changes occurring in
macrophages during the first few hours of
hemozoin uptake. We think that these
label-free Raman imaging can be used to
answer some questions regarding the role

of hemozoin in the immune response (Fig.

3 Hours

Figure 3. Label-free Raman imaging of
macrophages after sHZ exposure.
Bioinformatics  analysis to  deeply

understand this mode of action of sHZ is
under way. Our studies will be finalized
within this year.

3) In collaboration with Vaccine Science
Laboratory and NIBIO Adjuvant Project
we delineated other adjuvants’s mode of
action. Regarding this, recent work have
suggested  that locally injected
hydroxypropyl-B-cyclodextrin (HP--CD),
increases antigen uptake by CD1lc DCs
which then facilitates the generation of
Tth cells. Then, MyD88 dependent
signaling pathways and DAMPs induced
TBK1 dependent signaling pathways are
induced, thus leading adaptive immune
responses (Figure 4, Onishi et al., 2015,

J. Immunology).

Inflammasome pathway?

Enhance antigen
|

uptake by CD11c* DCs

Bt
L v
Facilitate generation HP-B-CD
of Th cells ‘;9\:}

Lipids ?
-

[MyDss | l

{ NF-xB7 |
Ty IgE
1 : response
Regulate gene expressions

¥
Enhance Th2 responses

Figure 4. Mode of action of adjuvant property of
hydroxypropyl-B-cyclodextrin (HP-B-CD).

D. B%

Our goal in the Adjuvant Project is to
seek safer and better adjuvants for human
use. To do this, understanding mode of
action of adjuvants is vital. In FY2014,
characterization of cyclodextrin as a
vaccine adjuvant has been revealed that it
induces unique Th2 responses, enhancing
Ag-specific [gG titers, including [gG1 and
[gG2c titers, while the adjuvanticity is
largely dependent on Tth cells. Unlike
alum, cyclodextrin induces little IgE
production suggesting cyclodextrins could
be alternative to Alum in humans.

Alternative  imaging technologies
could be used to understand mode of
action of adjuvants. Therefore, label-free
Raman imaging of single immune cell
have a great potential to provide new

information on this.

E. #&wm

Within FY2014, we have achieved great
progress to develop GLP-lot synthetic
hemozoin ready to use at least for
veterinary applications. Our current work
on the mode of action of sHZ is rapidly
progressing. Our findings together with
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other adjuvants such as cyclodextrins, will
open new ways to create safer and potent

adjuvants in near future.

F. WFFEsR

1 FmCFEE

Books

1) Kuroda E, Coban C, Ishii KJ. Chapter
10.  Particulate  and  immunity.

Engineered Cell Manipulation for
Biomedical Application (Edited by
Misturu Akashi, Takami Akagi, Michiya
Matsusaki), Nanomedicine and
Nanotoxicology (Springer), pp 193-204,
ISBN: 978-4-431-55138-6 (Print) 978-
4-431-55139-3 (Online), 2014.

Journals

28) Onishi M, Ozasa K, Kobiyama K,
Ohata K, Kitano M, Taniguchi K,
Homma T, Kobayashi M, Sato A,
Katakai Y, Yasutomi Y, Wijaya E,
Igarashi Y, NakatsuN, Ise W, Inoue
T, Yamada H, Vandenbon A, Standley
DM, Kurosaki T, Coban C, Aoshi T,
Kuroda E, Ishii KJ. Hydroxypropyl-B-
Cyclodextrin Spikes Local
Inflammation That Induces Th2 Cell and
T Follicular Helper Cell Responses to
the Coadministered Antigen. Journal of
Immunology, 2015, Mar 15;
194(6):2673-82.

29) Hobro AlJ, Pavillon N, Fujita K,
Ozkan M, Coban C, Smith NI. Label-
free Raman imaging of the macrophage
response to the nmalaria pigment
hemozoin. Analyst, 2015, Mar 16;
140(7):2350-9. :

30) Uraki R, Das SC, Hatta M, Kiso M,
Iwatsuki-Horimoto K, Ozawa M, Coban

C, Ishii KJ, Kawaoka Y. Hemozoin as a
novel adjuvant for inactivated whole
virion influenza vaccine. Vaccine, 2014,
Sep 15;32(41):5295-300.

31) Zhao H, Aoshi T, Kawai S, Mori Y,

2.

Konishi A, Ozkan M, Fujita Y, Haseda
Y, Shimizu M, Kohyama M, Kobiyama
K, Eto K, Nabekura J, Horii T, Ishino T,
Yuda M, Hemmi H, Kaisho T, Akira S,
Kinoshita M, Tohyama K, Yoshioka Y,
Ishii KJ, Coban C. Olfactory Plays a Key
Role in Spatiotemporal Pathogenesis of
Cerebral Malaria. Cell Host Microbe,
2014, 15(5): 551-63.

FRHER

1) Ozkan M, Onishi M, Ishii KJ, Coban C.

Investigation  of  Potential  and
Mechanism of Hemozoin as Vaccine
Adjuvant. (1-G-W12-8-O/P-2014E-
0589) (Oral Poster). The 43" Annual
Meeting of Japanese Society for
Immunology, December, 10-12%, 2014,
Kyoto, JAPAN.

2) Lee MSJ, Maruyama K, Akira S, Coban

C. Investigation of  molecular
mechanisms of malaria-induced bone
disorder. (3-1-W52-8-O/P-2014E-0522)
(Oral Poster). The 43™ Annual Meeting
of Japanese Society for Immunology,
December, 10-12%, 2014, Kyoto,
JAPAN.

3) Coban C, Oonishi M, Ozkan M, Ishii KJ.
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Potential and Mechanism of Hemozoin
as Vaccine Adjuvant. (Poster). The
Modes of Actions of Vaccine Adjuvants,
Keystone Symposia, October 8-13, 2014,
Seattle, WA, USA.



4) Coban C. Imaging malaria
immunopathology. The 13"  Awaji
International Forum on Infection and
Immunity in Nara, September 23-26,
2014, Nara, JAPAN.

5) Coban C. Host-Pathogen Interactions
during  Malaria  Infection.  The
University of Tokyo, Major in Animal
Life Sciences, Dept. of Animal
Resource Sciences, July 10, 2014,
Tokyo, JAPAN.

6) Coban C. Host-Pathogen Interactions in
the Context of Malaria. The 2™
International Molecular Immunology &
Immunogenetics Congress (MIMIC-1I
2014), April 27- 30, 2014, Antalya,
TURKEY. '

G. JIET A HED HFE - TSR

1. FFFFEUS
JP 2014-066193 (2014-03-27, JP). C.
Coban, Y. Yoshioka, T. Aoshi, K.J. Ishii.
Diagnosis and medical treatment for
cerebral malaria.

2. EFHT R
None

3. = D

None
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FAG BRI AR M S (RIRERAEERER)
(7Y 2 NREEFHET — & ~N— 2 DB
HrEHRE =

KR T 2 2 X MR 518 EH0EIRE ORI
WEsEE EIE M Oh) EEEBET 0 sudzs b —F—

WEHHE RUNEL Ak A=
g ARTEZ m Lk TuTxs MNERE
MREE

KRR TIE, 79 23 NEEMIHEIC T 77— & ~— 2 BRI AT, &
BE7 a8y b OBA%E LRI ORI 2 D 1, BHCAERITB T
EEFE L A HikeBEAT HMBICET 2 RERBSELMEL L
TEEMISEICE B LR LT L, BUE, 2< ORRMATRS LT
575, HEAEORHBEROE KB LR E#T UL, TORKE,
— LEHHETO leA EOEEZMRT B NS LERVEL, 2O
EAEIRIER L LT S FUBE FIE Lis, /S0 S F VBT Leh HUIRREA IR
(BRI L LA HifE OREA 2 RAET B & 36T BN TE Y 20 T |

ANEBBROBEITEY AT 4 v TIREA~ L RB S, A HUREAR
MOBAEAFET 5 2 L AR B L, 2 b REMIFE A AT L=
— 7 IRIET U 28 R OB & AE ERAISE O A M E 1D B0 L
RS A EOHENBNT 57 P a sy MEEMT — & ~— X DRI

C DB ERIRIT R L R EOBLE b O RIRE L 7 1 AT v v s
CEITo T,
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A. BFEEH

W, HiEEY “WbEs, REESL” &
Wo lm FIETU 7 F oG5 T D858 D &
FUBHERMICERbSTE TS, H
AENIZBWTY 2012 FFizu ¥ 7 A LA
W B 2/ EO U 7 FUoR AV s T
ELTEmENTWS, KDY 7 F 103,
2 < DIRFEAEHDOBRAFRF L 72> T b
FERBARAR 2 35 1T B AT R B 72 Tt 7
<. IEBARDNRRYE U= 1% D A EBAE A48 5
EHGERICHRENEZHETEDH L
P25, KRR % ) SR & B IR
BRI T 2EN-T 7 F 2 L L THKAR%D
BERBETDLLHHFINTND,

D LS ICERMEO AT —IIZ AT
ECWABRED 7 F o ThHHMN., L VILE
MOBNT 7 F o LTHRELED TV
Fe OB T P2 Ny DBRE AL
FRAERTHDH, BHFEsAETHDERITZ
NETIZ, BEYIF U OFEZT =7 X
— T THDH Igh PURICE B LI E2 %
ITLCE, BICHEEDREFEEICRBITS
e b, Igh LT EEAT D8 LU
Y 7%y b&EELZ Nat Commun,
2013), EHIZZING [gAHiE T EELT D
Y7y FHBBE Y o S BBPMIE I
CELTHFEINDIZEEFXRWNELE, &
FUCEEE L7-BFZE L LT, Tk 13y ) LR
Mrisifi 2 BREE L 725 7 0 — F O 5
FEBE Y R TH B N1 RO
ANEOIZFRE SN DIEAEME L LT
Alcaligenes Z[RI7E UT-. Alcaligenes i%/%
A TIVERBEIR AR OTEME(E 2T L 1A S8 MY
A NIA L DEERRET S LERELT
VW5 (Mucosal Immunol, 2013; Proc Natl Acad
Sci USA, 2010),

AEEICBN T LM R E BT,
BT e —7 LW OEERBANRERT T
BHHFRENRSD ) BRMICER LTEHFEE X

ITU, BE7T a2y NO— 5T &7
WO HIEER TV any FOBEREED S
D EFREFFIZ, TN HIZXT B8 TREISE
EHOLNITH I LT, ARMEE REMIC
NIRRT ¥ 2 N S OBASIZ AT T2 1%
WABET A EEEMET S, 6T
NoOERET V2 bTF—H =R
KBeEE5,

B. #FFEHE
B-1. = U ADKT & AN

MEME BALB /o =D AT BASZ LT b
ALTz, REMBELII A A—LHEEr~D
AT A Y = X VEERE T I THERL L
Teo ®/TCHO~ AT, EFEOEELB LUKE
HHEICEZ7-, FEICHBE LKL 2 » HEIC
FE(EAEIL L, ELISA IRIZT IgA HifAE%
BE LT, BU L LS b A VR EESEE
MEETAERIZBWOTCL, S VA
(Sigma—-Aldrich, 1 mg/kg) ZMEEENIZE
H4 BEiRE LTz,

B-2. O%hE

BEAZ TR T B 7= DICBARE 30 48l
ICRBRAKZ T M) U axRAORE L, *
D, T AT 1ng D=V NIRRT VT
I (OVA, Sigma-Aldrich) & 10 ug ® =
L' 9% K % ¥ » (List Biological
Laboratories) Z{RE L7z O&KEL
Teo TOROGET 1 EERXIZEH 3 EfT
VW RESRE D 1 EBZICEEEZEIR L 0VA
B EA IgA FLIAMMORIE % ELISA {EIZ TIT

77,

B-3. HHAT D EEE

RA T VRN OB O BB 0.5
mg/mL D=2 HFF—¥ (FLfEK) »&i
2% 7 UARIBMTE (FCS) AV RPMI 1640 5%
HIUZ TS Uk E 156 438 3 Bl
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THI L TERE, BEREBRER O O
FRDOEBEL, A = ARERE L/NBR
FOKRIGZ 2cm FIZEIWr L72# . 1mM EDTA
B TR 29%FCS Z&¢r RPMI1640 H THE L=,
X O ICHERr L=k % 156 o/ 3 E=Z
7 —¥ (K 1. 6 mg/mL. /N 0. 8 mg/mL)
THEER Uiz, BN L72HIRED & BEELER S
% 40%3 LT T5% D FRiEks/ — a2 — L
EEEIZLVEIR L,

B-4. 7 u—H%A b A—F—FEHT

[EUY L 7= #0fa 2 $HT CD16/32 HifE (Fc block)
&G ST, BOBERR L 72 B220 & IgA
(Biolegnd) |Z 4B AG 72 8 e Hifk T L T2,
ViaProbe (BD Biosciences) % ZEfHaDk
ANZRAWE, 7r—%A M A M) —0HrE
K ORI O 43 BUEZ 1€ 41 FACSCantoll &
FACSAria (BD Biosciences) ZFUNTIT-o
776

B-5. EEZRZ AW TUAEAMEERET

IgA BBV B220 B2MED TgA LA Z EAT D
FEHBa A Cell sortor Z FAVNTEIIN LT,
10° BEOHMEEZSRBED LI F UL
285 UT-, 96 iR DEEE R &2 BN L,
ELISA 1T & » T LIET O Tgh OEZ
ELT,

C. WroTHER
C-1. RBE 1gA MIEEAIZHEZX 2 BHED
%

IBE Tgh BEAICKT 2 BEAMOEELHR
RB7=1Z 4% DOKEH (RHREEE) F 723
—AHEEDRETY Y RE 2 y AMETE
L. TOHDOEFEF Igh DEZRIE L,
FORER, R—AHEEUDETHELLY
TVAIZEBWT, REHEESDEETHE L
AR HBEWEEF IgA ENREIN
7= (K1), '

1)

PN LHII ANV I FUBBIUA LA
BEEZELIEE/HEELTNDED, &
LA VERERIL-ULTER LTV 5K
PETEETHRE LI~ U ATIE, BE 1A
FEOEABRIIED DN ho Tz (FT—
FIIRET), TNOLDT b IVIF v
FEsBE Tgh FEA TR ST DB TH
LHEEZLN,

C-2. JBE Igh PIREALICEZ B/ VLI F
VRO

WIZ7OV I FUBRIZ L B IEE 1A FUikIC
HTHEAEZRITHENT, = ha—
NHTH D REMIZ/ A=Al &R L0
BRABL T LI A FUBEML -, /<
NI FUBMEMATZRER (KE#R+UL
IFUER) AETEET2 »y AHEE LY
T AZBWTH, S AHOHRE L RO
EFEFD Tgh FLUEOEMMRERD bz (™
2)e TNOLDFRERNG, NI FUBHBE
BED Tgh FLEOEAERICB W CEERIE
B chdEEZLND,

C-3. REEBAMEEXTL~vTAIIBITD
BOY7F R
EEEHBECTHEE LYV RIBIT 58
OU 7 FUGHBIZHOWTRILE, iR
EBR & FER, KRB, S— A0, REM+
NIFUVBOENENEEUOETY T A%
2 Yy AMEELIE®., ETAHERETH DL =
T RUEIET AT I (OVA) LHEET V=
N R THBEaLT FEFVUERAELRED
DETARAGBE LT, ZhbD~vy
A DEFEHIZIT B OVA R Ter FLikfE
FRIELEZEZA, A=Al LIEKE
B+ SV IFUBESBETRHE LYY
ZIZRBWTHAEMEOEMNED bz (K
2),
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C—4. IgA PUAPEAIZR T 2/ VI F RO

EREAER
FROMEEEE X, IgA PUAEALME
T AL I F U EEDOBAEIERIZOWT
et U=, &S Tgh PUREAMIE LR
BIL 4 BRIV F okl TR L,

Bk BiEh o TeghA PLiREERIE LI E 2 A,

PV F R D PEEEICARTE LT 1gA fuikRE
Ao ERBED L (K 3)

C-5. BV /LI b ANVEBEERIEKER
78 KA TeA HUAREAL i O HE N

B MRICRBIT B IV FUBOREY
BET A EMT, RE#B+SAVIFUBEy
G TRT LIz~ U AD/MEE RIGIZE
5 IgA PiiREEAMIEE 7 a—H A R Ak
J—IZTHEIE Lz, /MBI WCIE R A
WCEBETREO DN ToDIZRF L, K
BB WTIIREM+ /LS FUBOBET
TgA FPRREATH AL O BN ZRD BT
(X 4), [FEIZ OVA O OHREIC L FHE
S5 OVA SFRE TgA AR DS KE
M+ VI FUEBEEDETRE LYY
ZADKRBIZEBDNTHEINL T (F—4 i
REP),

2OV FUBBITERNIZBWNT, BT 2
RRexT7 v dvy, A7 4vd 1Y
VEREETL AT 4 IAREICEBREIND,

TRBDRT 4 v RSB IR TE TR,

BERERET A EBMbN TS, £2
TSV F UBRIZ K D TgA FTREAM
RS ISIT 2 A7 4 TEE~DORHO
EELHBE LTm, TOEOIZI VI F U
D> AT 4 v TRRE~DEBABICEER
U oULI M VERRERZHE LR
DEBLF-, TOMKE, Y 03
N NVEBEBEEAER THLII VLV %
BE L 2AOKRBIZBNTIEL, 70
F BN £ 5 KIED LA HUAREAMID

DINTFRO bivehr-oTz (E4),

D. BE
KEEICBITDHENS, BED IgA HT
RPEA AT AIEIEE L LTV I F
A RE L, ZO/SAVIFUBIZEAE
B Igh PIROEAERICIET, P Ed 2
DDRI DB FET D LR LT,
— DB EAT HEMBRICEZRER L
PFIAEALIERIELIRETHD, H—
DIV FUBBBERBICIB W TR T
(v IEEICRB Stk TgA FUIREA
PO AEFHET 5,
HE—ORKICE L, TeA FLE TR < 16
#@%%ETéﬂﬁkﬂwi?V@%%V
FBLIEEAICBWTH, Igh OFE &R
@#%%ﬁ%%ﬁ%# Wb bhh (T—#
ITRET), DI B VLI TF UERIEEET
W@&%ﬁﬂ%b%fﬁ%%&%ﬁ%&%
HEEBEZOND, —H T U ADEMERBKIC
BIFBNNWIFUBEEELIZEIA, K
B+ VI FUBEEURETRE LY
72BNV T, MR KIBIZBW TR UL
IFUBEOEIMNNRD b, KRE T
IEEENSERD b o Ttz (T—F RS
) ZNHEEZ D L EROAMRIZEBNT
IREEEED OV 2 F B OB E BT
TOLEEYE 2 FORER. IBETD IgA
FERERINTZLOEEZDLND,
BORKIZEL, BV LI AV
EEBREERAZ N LI/ VS FUBRND AT 4
v IARE~ORIBREOBEZR T LT,
AT 4 v TREEIIRR A IRAEEE L RO
EVRHILNTWD, Bz, BT I NiTM
g, MlEBE#H., BLOTRF—3 2%
HET B, FARAT oI 1 U BRI
MpEOEEZHIEITHZ ENHONTEY,
Fx DLBRIOMETHAT 4221
VIR TgA HUAREAMI D IGE ik~ DilE
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FEHBELTNAZEERLTWS, T
bbHRA7 ¢ v TRREBHEOEM, £7F.
WEEZEIET S 2 & T, RBERICRIT S
Igh FIAREAMBOEMEFTE L2 &0
EZz2biL5,
INEDORBIZIMZ T, 7SV F IR
BhiRAS~ 7 a7 7 — U EOPRRR
MBIZ/ER L. PIESR R O{EES IL-6, TNF
a\Wolmd A MIAVOEEICRELE
ZABIEDBHLNTEY, ZNULHURRET
HIBEZ I L7z Tgh MUEEAETRORKRK L E
Zbivd,
SERIIEMREIPLEBEONTZMRE S &I,
PNV F VBB E U HiT e ET Y
23 N OFEEEMIZOWTRIEZED TV
XlnWekEZD,

E. %55

BRHME LTHOLN TWA/R—ATHIZ
e IgA MUAEABIIRLRHZ Z L& R
WE L, FOEEEHBO—2R /LI F
VEBETHDLIEERRA L, SDLIZEDE
A& LT, 7L F U 1A BUikE
AEMICEBIERA L, IAEAZHERSE
DB L, NAIFUBBRAT 4 IRE
ICRE S 7212, IgA HUARREEA MR DOYEM
ERETOREPFETHIEEZHLNIC
L7,

F. BEARER
WIE, FEmEEICE L O TEA
G. WR*E
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