BEH4

TRE 214 12 A 2R

FEC B S £ &5

miK - ZEWFERE &OD W
RERE M ERIEE %G HES

WHO Expert Committee on Biological Standardization (WHO =42 RYSHI DR HE(LIZBE ¥
AHEMAFELE) ML, AP O EREYE (WHO Recommendation, Guideline)
KO WHO EREHSR, - ZRABOHEICHET &M LB L . BERREFEOEBRGHRO
BMEPLBEFOEESMICETIEREZNE L, A2BTHALNEERNZEMIL. 5
BPOAEOEZREHE*SO-RESHEV AT 2 2ELZ TV L TERRBEREBE AL
Nie, BIFIC, ASBTHERSNEERNECOVTE L DL,

BEAAL L TINT LYY F D Recommendation BB I N7z, & <IZ SPF BT
IBABERTERVEBICOVT, ZOHEOARET AN RAEEBET D12 OB,
FLUTHEEREZ AT IROW BRI R ENEREROARE 2T,

MEAED ECBS DBAR TERNEND Z LT ol VI T — (N1 T HREERR)
OFEHA RTAVEB RS TTF 4 v 7 IN—FIREVEGETINEREIN, BGETRIC
WHTBAATY w7 aAy ORIz, BRIV IZFUOBRNBIIAND L Vo BRI
W, UrFy @z U FUoEel) ROMESERA EREIRHE2ET) . &7
L FFALORBE LRV EPHERSN, KSBOFTHA R4 RIIFLT, HE
BHIBEENMZ b, £, FCERIHMEIC BT 5 AEERR/FLHERRICTONT
w7,

HE MBI LAV IZ7Frouy hI Y —REHTEHA RIA VERRRESNT,
Independent Testing D EHMEIZH L CTREFMOFE RN S, W ODPOBMEPER I
BN, SHPIZBEMEOEBEICWELIREERT DI LIXTE RhoT, £, A KTA
vRTIE, VI FUBAEIRREED Release Certificate DT AN D Z & CRBREAE
$#E\245 2 LT, Independent Testing % EHETE D L DB H D4, BLFERYITITEIN
N TITAEEARIC L Y BN T 85 D Release  Certificate DF1T « T AKHINEZ L
NTWBEN, —RcEAERICS U TREE O Release  Certificate 35S TWS DT T
RV Z b, E7-8EEE (Release Certificate FITE) L IXEOEEZBERT 2027 CHE
ERfEEant, 4 FSAVRTR, £ LEEREEZERLCUV2Frony b Y—
24k, HEMG. BHATICE O TRICBHRICE VEBT X THE Z LATWSh TV
3, £, FEORFLRIIAECERAT Y7 F U OREEZRIET SFERHD 2 L
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EHla

b, 71 ba—L L Ea—Kk N Independent Testing D FEHEIZ DVNT, Bl 72 MM I & E
OHRBEBIZH D& LOERNPE N, TOMDIITONVTIE, FAHFTOBBMAREE
Mz bhiz,

i REREFRESBY 2 F D Recommendation RBBREINTz, SFTIHEICEEKTIET
BOoNEHMBEHICT 5 1g6 REEOEEFICOVWTERZER SN, BMEMLLD
ERIC X VEAOBIRMEEILD - 7223, Recommendation RITENREE Ehiz,

AEALR Y AU 7 F 2 (1IPV) 3rd WHO [HFEEEE R o BB LR 72 0 sf (D HUR ELISA)
PEE SN, BAED 2nd WHO EBREHERZONENET L THWAZERHALNERD
RRMNR GRS (BRP1) % U CTREREPEMI N, LrLRES 2 oDE[MHDO
TR L THHERA THRICKREREVEVSRDOLNZI 0L, SLRIPEDOL
EMNRRD b, YEIIRNRFERES (BRP1) EENLR WHO EREER LT3
T EiZhol, BE, ARTHEENED TV 5593 Sabin #REE IPV b HIEICE £ h
TS, Sabin-IPV TIIBEKAR-IPV L OHBRE & ORICETHERBED LT,
Sabin-IPV OFHIIZIZAWE Z L B TERWE DR TH o2,

Sabin BREEF/HFERY AT 7 F> (18 ® MAPREC assay IZ V5 Ist WHO [EEE
ERBIO3ED It WHO EEZRAOEHELRFELERPBEINAR I, K
assay Tl Sabin V27 F 1 (18) @ 480, 525 FHOHEER (BR) oEELBEL
WD,

B b R—2 AR (HPV) -16 L MHUMIE (05/134) 1, 2007 450> ECBS T Ist
WHO EIBME#R & LTHIET 52 L AREENE, UL, SRERBRERIC T Y
NHYREESEDNZ-D, ¥l WHO BESRAE L L THESITOhB Z Eizhotz,
£ DOHROLEMFMNESHB O, WHO EEEER L LTHIETAZ EB8H L0 TR
REINFEERFEEICEIAYVTAZA AT Y o FEEMHRE & SR8 O SRR GB
B AR Ist WHO EIBUERER & UTAREI N,

HPV-6 B J T8 11 B4 DNA OERGEHEIZ DWW TREB S WAR I N,

ABIAL TN U7 F 2 HINL KRS L— F/L 2 RO Pdm-HINT BRiZ64 5 & R
1§ WHO EBEHER OLBEHIZ OW TR SN,

BB %EEEER (Fimbriae 2 X Ot Fimbriae 3) X9 5 F / 7 v —F VHuiko EHERILR
RO RHE S Ist WHO EFERER & U RS h Tz, FHMiEE L, &8 (=
WKEEMHICELHEE), REE, FREEIC W THESIE,

BCG V7 F DOERIE (Fr~=—28K, FREK, X2 V) OEBERFEROK
BorEEaIny, ERFETIE, ao=—FKBEAL, ATP assay (modified) 2L 3 EEK
O multiplex PCR (—BSMMEER) HEMI. ZOFHERER#BE IR, Trv—7
BEROEEARIE WHO EESRE & UTARINZN, TR VKRIZEBEORBEIT S
NholZ &n, EREORBE /RO LiZlhkot,

L7797 bV A4 FOEBRERIFF (WHO/EDQM) FEN#HE S 4th WHO [E
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EH4

BAEAER (TAE v N L LTERINE, HFEFRE T, By FEEBIRITN
z. = A (Vero cell ). E/LE v b (Vero cell ¥, ELISA #£) A RBRFIRERMEER TIX
Efishl, <7 A, FAEY NEAWIEWTRO Vero  cell IRIZBWTHEAE Y PR
B L RAZEORENE LI, ZhOORBREONY T —va VIZBbHAWVWD I ENAETH
HEEZ BN, EAT Y b ELISA BT, HBELOMICERRENRD O, FIR
EROFERTEI 2V EHETE T,

A% @ WHO EBAERER ., SREOERFENREEEIN, v 377 X< DNA ZRE
ARENT, w1 275 X< DNA OEERERICOWVWTIL, ERHEAOCEMROE
PECHMLERD S LB SN, AEBTIHAR IR o7,
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A R R &
B S I, - MRS L X 2 5 | — ¥ =L A SFEEE)

SHEMEHEE
WA VI N T T 7 F IR B HRBREFRE D ik

W xRkl (BRLEREREEHE, aEEET)
W hE B EF (BEEMERBGRORE. LEEED)

WRES . FlA oA YU sFy (HINLD) KXT5ERREREZ
B CHEB LTz, IWERRLY, BRLEKOBVWEZENTLLE, OREKL
KA VIIREREE TV, RBREE LHALMIILTHDH, XKE, ¥ 74T
TERCH LN, RBRERIALSHIER TR, QBARTIIRERR
O XY IZEREERENMT OB, B TIRRBERMTY., BERELICH
B A REMEICEMT A EANTRETHD,. OHREARE (ARORERRED
BWan) X, AATHEETH DD, BRETIHF a x UIE-A— AV TITo T 5,
@ B AR TIIRESHK S ICREIERZ BT LR2TIER 6 7RWDS . Bk TiRBsT
L7y, BARIEREGHQERED FICEASNRERELRED BEICTo
TW3, bAHBRTIRIEFICRTHREETHY, 5%, MERDOKREWMYHR

RES
ERBbhb,

RO B EIC OV T, S OBRREZER L oo RE LRI bLE

A. BFEBER

EVE, BROREREIZEZEWT
X - FIT L o T, 2004 FEIZWHORE
ArbfEHsnhzy~Y—ay b7
ohan (SLP) ODEAX, H5E
nhC TEMEE ) IR L OR Do T,
SLPIMIZS e — " LVEETHD
ZLIEIHEBEL OO, TOEAIZET
S>TIXEERELOBRP D -T2, Bif
OHT, HEORERBROFITITLT
LHETITH) HEHOBVWARLE
ENTWER, —BEREEB BT

CEHEREICHAAND Z EPHL
VEBEL QO AEbE AT, B,
RPEHBEIIREHNEVPELE->TE
V., REMETH 5 ESLERIYENT AT
CHLEFEACLRREELRET D
RHBENZ L THD, £ T, E
REROBELEEDLEHEA TN
zHFIsF (HIN1) OREZE

 BEORBERA LD L IITHRIEL

TWadh%E, R4V, T4, kER
O EARTHE L,

—163—




B. BfEFk

E SLRBRIEFRFTIC R 2R EHE
WDOWTIT 2E/TE TEHBE L TV
ZELHY, BMREEL TITWV B,
FEMICOWTIIRERE L, FA YDA
th, A FF DB, BHOKEZLFER
EFRCHNPOIIHEEMNEZTAL, T
ROT, B2 AFELE,

C. kR

[EURITZRERE] EUKT
St NRAEYRA (V7 Fr MRk
UL ESRF) oEFREL. MEBEEEL
B E ¥ T H B O0fficial Control
Authority Batch Release (OCABR) {Z
XoTiTho b, OCABR O TFiztkED
A RTA U RRRFESNEENRHY
FEITIENOEZBEFEICHRLEDL
DEHEHAL TS, BIEITHED OMCL
(0Official Medicine Control
Laboratories : EEMHLE ML ORERR
BT O A RRABRRERE) T17 5,
BRINEZEBED 1EETH 5 RMNEE
mmon H E BB ES (EDWM : European
Directorate for the Quality of
| Medicines) %, &E® OMCL T{T-7=
RBEEEMBEENEEARRT 72
HIZ, 2003 4> 54 OMCL IZHH A AR
B TdH B ISO/IEC 17025 2 G & &
5T LIIBHTEZ, EUMEEIIZR
E27TETHDD . OMCL i3 8 0 LA EZ
ENTND, V7 FUigfnmy b3S
ERRERMBIC/R-oTRY, ARLTH
BLEEDZF L, FAYD OMCL T
HBEIR—NLZ—Y v HEH
(PEI : Paul-Ehrlich-Institute) T

ERREEZZT 5, ALOHRHICLS
& PELIZIEH 750 L DEEE B0 (N
250 BBNENERE) | AFEHRE
DERFBIFDLIHABELE LEZRE
BEOWEBEZE LTI LD L,
FDlH, HIN1UZF 04,
BB & . BERTRER. IR
AFBICELETERID L HITPEI D
BhEE2WETFWTER-LEDHEBETH
277,

[ FAYicBIT2EFRE] BREIL.
E UiLi@fE4 (Directive 2001/83/EC)
B4 RIESNTITbN S, BESR
FEARTIIESEERENKERY, &
ERAEDNH 2 F CRIEEBRE SRS
25, EUTIIRSERE L ICBEEE N
OOoNTAFERERY . OMCL 1255,
REGEBIIRERSEN/RE-TE
D, RS INTHFTIF (H
1N 1) DOiFA. 2660 Euro (345, 000
M) Ths, R CEFRE»EHROR
s o 2 BET BBEIIE, OO
/N F B8 2660 Euro TH 7 /8y FiiE
Ny FREED 1/4 (665 Euro) IZ72 5,
ARBREHIINMERRE - P&y
CRBROBTHD, —F. BATIER
BREBRLE L RESSIHERR
% — TR SRIE LR GRER (SRD) TFfT
20, IIFFEBR CITO ML o TR
BB, BEIIEUD 2{ETH D, B
ERFEEYEZey MOV <Y —
2y hr b a (SLP) #BHERIZT
9o HTTAREILPELI LV Fax TEDH
NTL % (BE 1), PEI COREILE
Blicoy MR ZEUBOMEIC
Hf 5BRIZIX, AREAELSLP
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PUFEORBYUBICRET 5, #H
#%. 7T BURICMLE > T2 RiTiud
UHE TR TEH VAT Ao
TWHEDZ &, BARLEN, RES
fh & BT A BRI “RIESRKE
M ZRMT L20A, REICEH LR
WRLE R THBICHEIDS L 5T &
|NLDZ LT,

[ErR] RBREEICY > TUNER
Ereix, BE. EEO ML TH
% NIBSC (National Institute for
Biological Standards and-Control)
PR EZIT D, FllA 7>
YU rF (H1IN1) OFER
B2 (SRD) AW AEXER (FiRK
OB iE) (3 eakm i &amicon
T {X TGA (Therapeutic Goods
Administration, A —AX FZ U 7T)
#ito b o, FEEETR&ET OV
TIZNIBSCH#RMLD & D & o Tz,
TGA DABXEST &R L7 BB IX. TGA
OEBLIER-RBEN oD LD
A TH o7, HURIL TGA & NIBSC
TR CEEER L TWe, EUE,
EULSOHE (A—AFF U7, =
2a—P—=F R, BTFH, AAR)

L F H & 3 ( MRA: Mutual
Recognition Agreement) A #ikE L

TEY., TCA LHEERETRUEL T
WEEL DIRZEIEELIIIENWE
DI L o7, EUIXEAE MRA S
DR ER-> T35, MRA #ifED B
iz, OBEEEROF®REZ N — M
—RTHET D, OLEDIITIE
ZEHEB LT, OQWMADENELE,
BRRBROEKIZH D, 5%, BK

t E U & O MRA S22 T8
IWBETHA D, -
[ KAV IZBITAGMPERE] KAV
ZBWTIE GMP OEZIZE L~V
TiHfTHT, 16 HDFMBPHEHEL
TWb, 2D 1 6 NMEOFHER
JOFA Y ®D EMEA RE & LT ZL6
WEET S, ZLG I KA VEN1 6
N> GMP EERDOBERT (19 120 £ DE
£2E) ORBELEZERFROEN~D
B (BRI FA Y EMRBOF T
5) HE1TH, IL6 OERMLBPIIT
44 TEZBEIIITORY, £ 1
1EBICb 2 EAEZESRIT
TN, BEZXEMPEEREZF OV
AT MTlRoTW5, 2L, %O
MOMNB T N—T B HEELE
REDEEBEIITH>LO>THD, At
~OELEIL, BE. MOERE 14
LEMZE L LTEPI S L ADBSM
LTWe,
[ F & ROKEICIBIT 2 REHE)
HFEDOBEIZ~IVA T T FDf R
RT3 HBGTD (Biologics and
Genetic Therapies Directorate) T,
R KE (Minister of Health) M3%
4T L7~ Guidance for Sponsors : Lot
Release Program for Schedule D
(Biologic) Drugsiz &3\ TfTbi b,
EHA XL AZLDE, VI F O
HEETIA T NV—T TGN TEY,
ABENIZN—T71 A (BRI
EITN—71B (FERFH, HEME
FESR) | ABBEIN—T 2~41Th
PHTRY, VI FUVEIN—T 21T
ZWI 5, VrFUieny PRER
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BESRICT/R>TWE, BRARLEU &
BV, REREITERTHD, TO
KbV | RERFBEIXTORBRMBITD
NAEPIZONTIRE B2, RENE
AEIIRDH TR Y, BEENIKE
H{ > TBGTDIZ%{F4 5, BGIDIZ & A5
DT=HIT, REOHIZRE 7 12 b=
NEO/ IUIRBRBEE T IR L
F T 720, BGTDIZ & AR EHAR
X, ETOERINEFEREOREE
ZHEHLTHL 6 EBLURNTH B, 1272
L. TBICHE L TV AR R 2R
FHETDHRERED D DBEEZ D
EYREERIHIHEICIE, B<HE
j—é Z & %)_Iﬁb x.foto'Cl/\Zoo

AREPANRIX™ HIN1 (Lot : ASBOCAxxxA)
DI EHFE HIX2009E12898 (&8
2) . REAHEA (RELEASE LETER)
@%ﬁammwﬁmﬂwa(QHB)
&R B ICIXE BN Fax TE D
NT&ETWiz, EURKE. REASKIE
MOBEATIT RV, KEICRT D HER
ELERMNZEID T LEEETHY .,
K EMSRRIXFDA (CBER) Th 2,

D.%ﬁ
HARCLBKIZBITATU 7 F U ORIE
HIEAHET L, UTORPKEL

Bixd, OMESIIREFENREIMY .

HEBREHLICREBBICEMNTE S,
QE MR & i3RIz RS & OBk
AEDERR (SLP) Z#EHLATH
b, Q&EFE. REHRFER (SLP
R IR EM Ueikizxt4
HEBRIIFFT LTEY, SLPAHMBRZE

Hiz “HFEEEE (Release Letter)

MNFax (FA Y, IF4) XiZe-mail
CKE) THEZFIZELNTLS S, @
BRESKT v PIRIZH LTI #

EAKIEE “OX 572 bDIXAET L

RWTHAILTWD, BAL EUERR
EREEZIHD L LY BEKE
WRBITA2RBREENTFOHRESINT

W5, EUTORERRIZ, HIN1
TDI2FDHRBEETMOT IF %

THERB L CH BB, BATIIRE
LB EMICET ARBEENZ W,
H1IN1YZF 2 DSLPH AFE L7,
FONRIIERTHY ., BEATHLRR
EDOSLPE A 72 H#i < ATRE L Bbh
Do

E. &%
B#%, GHQOEEDL LEBEA SN
BATRERIE X, BEECTHIXKE L
HbRESNTEENRTZ LD Lo TWY
HEEDREREE ) FIET
EULRIUTHDEDT, ZIIFERIE
F19 5 & LTHRBREB I AMR
BRE LI LT, ZERROBE N
REBIT—FEHM CUI—Ev v M D)
Tol LREEHEE D SHIBRT DR
EE LW, KDL Sz, REREZR
WEEDRERY . SLPIRHETICHER
B3 2 L SR b g
ZEoTHAY v MIk&EW, EFE
REBEZERD RITHIER S0
ZRMR IR RV EE R, E 2.
REGHKH~D “REGSHKIER” Bt
i3, BIEHBICBO I RE BT
bbb, VIFUOmEL “BREAK
PR BETHITXEEZRT LS b
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DTV, THHIZOWNTIEESHE.
BT AUNEIDHH I,

F. REARITH
UL

G. WFERER

1. Horino A., Kenri T.,, Sasaki Y, 3.
Okamura N., and Sasaki T.
Identification of a site-specific
tyrosine recombinase that
mediates promoter inversion of

Microbiology 155 1241-1249,
2009.

AT, BEI, fEx RREE, W
H{&. B R4 : Helicobacter pylori
LA a7 T A DEEBRY,
Helicobacter Research 14: 33-38,
2010.

2 ARURE . ERFEIETEE R
EERBRIEOWIE, EIREMIFFE 40:
432-441, 2009.

phase-variable mp/ lipoprotein  H. MAET A HEORERT

genes in Mycoplasma penetrans.
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#1

HXRIZBITIDA VI FUZFy (HIN1) OEZREHE

RN KA AFE KE
TERVIRIL | EIRE 43 & Directive
2001/83/EC
E K % & | NIID PEI BGTD FDA (CBER)
M '
BOE G 12| BRABRETH® (M7 | RARER 4 S 5 R 4
HEF BET)
BE &R | 5 EEERE BEE BLEE BhEE
&
EAAE | 0.5mL x 142 A 84 (1 6X) (20mL, 5
ImL x 72 &K )
5mL x 11 A&
10mL x 9 A&
BERE | 635,500  (SRD) 2660 -=—11 k) T
808,200 [ (JR+Fn)
SLP BRIE R R HEABRKTHR | AFRARKTR | BAERBRKT
#%
RBREE | 2ERBR, ——7AFK | A, v B | RH HA
ERER, FAHESE
ARBR, BV LT AT
FEERR, REHEMNE
BERR, <V AHM
BREOR D RER, SR
B
WE A K| B FaxC%H |email CZH
AEAE
it B & = WE, 18 (20 BLAA)
S
BRERE | BSf 7L 7L 7L
AEICBITS () NIFEEES I ForF v

NIID (National Institute of Infectious Diseases. [E S RYENFZRET)
PEI (Paul-Ehrlich Institute)

BGTD (Biological and Genetic Therapies Directorate)

SLP (Summary Lot Protocol, &S v FE08%)
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#92. ERACRELEFRAS IATUFU I F o ORFERENR

EATAEK

AR IV FHA U ZF2 (HINL)  REED 0.5mL THHE X ¢
142 K, NAEEN ImL THAH L& 712K, NFEEN S5mL TH5H &% 11K,
HNEEDN 1I0mL THHEX 9K

A o P U 7 F (H5NLK) @ PREIERE : RiRE RE L7 &R
ERIHERLEZLOIZSE, 1FB2mLAVOLO 2K, 1E#ESmLAY DY
D2IARN1EH20mL AV OLD 1A, KKREME : NEED ImL Thd L
x ;28 A, ANEEN 1I0mL Thar L& : 84K A

LB ARA L INZ Y HA Y75 (HINL ) : ERIBEMRAFE—ORE
BEOHLOTHEREND L &  HUENA 13 ARUOHEREMEK 9 &, FRIEM
WA 2 BEOMEESOLOTHRI 25 L& FUREA 16 ARUHAHEM
RERERSTLIC9R, 318K

LB E ARSIV P HA U 2 F 2 (HINLEK) : HEED 6mL T
HHrLE 13K

ARBA VTN FHA Y ZF 2 (HINLBR) | —eBUR S rEEiRE 2 v
%L % 635,500 [, IRFRRBRELHAVWS L X £ 808,200

WA 7N FU 7 F 2 (HENLER) « PRIBME | — o i fisaBRiE
FRWS & & 551,900 [, HA SERBRIEZ AV D & & 444,400 1, B#EE
B : 159,500 F

LB ARS TN Y HA V275 (HINL )  EREMESFE—ORE
FEOLOTHHRIND L & : 462,200 M, FREMEY 2 BHOMEE SO
HOTHRE 25 & & 606,800 M

LB E ARSIV FHA Y Z 5> (HINTH) @ 410,000 M

ABRIEHE

ABIA VN PHAY 7 F 2 (HINUR) : HERER, =— T VHER
B ARAESERR, AATATE FEERR., BEEHEGER
B, ~ U ABAMEREBAORER, SRR

WA I N F U I F (HEN1BR) : PRIERME . SMaER, RERR, —
VR MRV URBR, BB TAI ST LAFERR, FARESERR. B
HEEEERR

HABABRA LV IAZ P HAUZFY (HINLE) : o FaT7 2o — VKRR
27U LUEERR, AALTATE FERRR, EEEMETERR. HliRR
ABNIEE AR VIV FHA U (HINLK) : A7V UEE
R, BEBUETERR. HERR

—¥, R1NELHHE
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(B¥ 1 : KA VBT 5 HHEASR
Paul-Ehrlich-Institute
20094 11 A 20 H
FREE S 76xx/09
Attt
AtDERT

EC/EEA OFFICIAL CONTROL AUTHORITY BATCH RELEASE
TESTING CERTIFICATE FOR IMMUNOLOGICAL PRODUCTS

54 2001/83/EC (R EFEMEKM) E 1 1 4 FIZESWTHRER L #£ 2, Official
Control Authority Batch Release MERFIEICHES LTV,

U I
EREeIEmE4 EP 4/ —R4 Pandemic HIN1 Influenza vaccine
(surface antigen, inactivated,

cell-culture-derived, adjuvanted)

Ny FEE, KRNy FITEELEZMO | 0080xx A—Z

A E S

RixZAT vy

BN F DR 199, xxx
H#BLAE | 2009 4£ 10 B 22 B
BN OBEK 1

AEHARE 20104 4 A 22 H
i EF A& & PEI. H. 11428.01.1
RGERT4 & OMERT Att4

AR

b LD 72 RGeS 4 LR

BNy FIE, BETR—T AV NVAT ARENEERICBV. XELSh
= RBRFEEL VTR LT, |

KRBT, LT O ESINTNS

— ABEGIIBEETOIHNA LA — b, BETHEHAF R ) — FBENE
AT,

— BIEFmALBHENETD Fa AR UIREARERINTWAEE RS F
HER AR DO FTA
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BNy Fix, BETIRMNERFROCLEEDOHRERABEICRINT

WAEBINEBBIHE LTS,

Dr. E. Krelzschmar

A NARET 7 F L EH

Federal Agency for Sera and Vaccines
Paul-Ehrlich- Stralle 51-59

D-63225 Langen

Postfach D-63207 Langen
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(BEL2 : AT F BT LRERE
20094 12 A 9 H
B4
Cynthia Allen and Helen MacDonald-Piquard
Pandemic Influenza Division
Centre for Biologics Evaluation
Biologics and Genetics Therapies Directorate
100 Eglantine Driveway
20d floor, Room 2110
A/L 0602A Tunney’s Pasture
Ottawa, Ontario
K1A 0K9

Arepanrix ™ H1N1- ASOCAxxxA DU F FHEHAFIc >\ T

Cynthia Allen B
Helen MacDonald-Piquard B

PUR = v b (AFLPAxxxAA) ZX3 A A7 e bairoar— RUHELAED
¥Fr vy b (A80CAxxxA) IZxt§ 38E 7 —2— b, FZTParhay
I (AAOSAxxxAA) IZX4 HEEEXELZBEY LET,

% AREPANRIX™ HIN1 2 v b (A80CAxxxA) DHERLIZTRO®Y T,

Eay b AFLPAxxxAA
FTVay by b AA03AxxxAA
BLEARE - 17500 R—X

ABFNOWMFICBEE L TMIRME»a A MBS Y £ LAES Mr Richard
Ippersiel (Tel : 450-978-xxxx) |ZHEELS TEKT I,
ETHEFEMBEIELZL2EATVET,

Sonia Proulx

SRR X — Uy
Fax : 1-418-577-xxxx
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(&%t 3 : A FFIZBIT 2 HFEAR)

RELEASE LETER

20094 12 H 10 B, ~NVAHTH

fREENBEE B tt4
B#OERR
Fax 418-577-xxxx
%5 4 Mme Amélie Lapierre. fhERIFHELE
ZAES 2009— B B—xxxx
"4 Arepanrix HIN1
ERA4 Q-PAN H1N1 (AS03 adjuvanted)
v &S A80CAxxxA

E2a v M3 “Biologics and Genetics Therapies Directorate” (2 &> THhF 4
AN TORENERINLZ L 2BET D,

Akine Rinfret, Ph.D.

A NANED 7 F UM, BEE

Biologics and Genetics Therapies Directorate
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1. FEMEOTITICET 2 —ER

REH KL BILHA M4 Rk wa | c—v |mipeE
Saijo, M., Ami, Y., Suzaki, |Virulence and pathophysiology of | Journal of 90 2266- 2009
Y., Nagata, N., Iwata, N., [the Congo Basin and West General Virology 2271
Hasegawa, H., lizuka, [., |African strains of monkeypox
Shiota, T., Sakai, K., virus in nonhuman primates.
Ogata, M., Fukushi, S.,
Mizitani, T., Sata, T.,
Kurata, T., Kurane, I.,
Morikawa, S.
Horino A., Kenri T., Identification of a site—specific Microbiology 155 1241-1249 12009
Sasaki Y., Okamura N., tyrosine recombinase that
and Sasaki T. mediates promoter inversion of
phase—variable mpl lipoprotein
genes in Mycoplasma penetrans.
Mizukami T, Masumi A, An improved abnormal toxicity | Biologicals 37 8-17 2009
Momose H, Kuramitsu M, {test by using reference vaccine—
Takizawa K, Naito S, specific body weight curves and
Maeyama J-1, Furuhata K, histopathological data for
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Monkeypox virus is divided into Congo Basin and West African strains. The virulence and
pathophysiology of two strains, Zr-599 (a Congo Basin monkeypox virus) and Liberia (a West
African monkeypox virus), were evaluated in non-human primates. Four monkeys were infected by
the subcutaneous (SC) and two by the intranasal (IN) inoculation routes for Zr-5989 and Liberia at
a dose of 10° p.f.u. One monkey in the Liberia/SC group was demonstrated to be co-infected
with Gram-positive cocci and was excluded from analyses. Infections in three of the four Z2r-599/
SC monkeys and in one of the three Liberia/SC monkeys were fatal. Virus genome levels in blood

in the Zr-599/SC monkeys were approximately 10 times higher than those in the Liberia/SC
monkeys. Zr-599 affected respiratory, genito-urinary and gastrointestinal tract organs more
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severely than Liberia. Zr-599 was more virulent than Liberia and one of the factors might be the

The species Monkeypox virus belongs to the genus
Orthopoxvirus, family Poxviridae. Monkeypox viruses cause
human monkeypox in humans inhabiting the rainforests of
central and western Africa (Arita et al., 1985; Damon, 2007;
Heymann et al,, 1998). Wild rodents (Funiscius anerythrus
and Helioscirus rufobrachium) were implicated as the most
probable reservoir (Khodakevich et al, 1987). Human
monkeypox is endemic to central and western Africa
(Khodakevich et al, 1988). An outbreak of human
monkeypox was reported in the Democratic Republic of
Congo (DRC) (Khodakevich et al., 1988; Learned ef al.,
2005; Mukinda et al., 1997). Human monkeypox outbreaks
outside Africa were first reported in the USA in 2003 (Di
Giulio & Eckburg, 2004; Guatner et al, 2004; Reed et al,
2004). In that outbreak, patients acquired the virus from
prairie dogs (Cynomys spp.) that became il after contact
with various exotic rodents shipped from Ghana, Africa
(Reed et al., 2004).

Two clades of monkeypox virus exist: West African and
Congo Basin monkeypox virus (Likos et al., 2005). Human

Supplementary figures and tables are available with the online version of
this paper.

and monkey disease virulence differs between Congo Basin
and West African strains, the former being more virulent in
non-human primates (Chen et al, 2005). The clinical
manifestations of human monkeypox are reported to be
similar to those of smallpox (Arita et al., 1985; Breman et
al., 1977, 1980; Foster et al., 1972; Janseghers et al., 1984;
Jezek & Khodakevich, 1987; Stagles et al., 1985). This study
describes the clinical manifestations and laboratory and
pathological findings in cynomolgus monkeys infected
with Congo Basin or West African monkeypox virus. The
virulence of Congo Basin and West African monkeypox
virus was compared. Furthermore, the pathophysiological
mechanisms behind the difference in virulence between
these two monkeypox viruses were elucidated.

Monkeypox virus strains Zr-599 (a representative Congo
Basin strain) and Liberia (a representative West African
strain) were used. Zr-599, isolated from a patient in the
DRC, and Liberia, isolated from a patient with human
monkeypox in Liberia, were assigned to the Congo Basin
and the West African clades, respectively, according to A-
type inclusion body gene sequence (Likos et al, 2005).
Virus solution for challenge experiments was prepared by
disruption of Vero E6 cells infected with each monkeypox
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virus strain in a sonicator (TITEC Ultra S Homogenizer
UP-5) for 30 s at full power, followed by high-speed
centrifugation (3500 r.p.m. for 5 min at 4 °C). The
infectious dose of the virus was determined by plaque
assay.

Twelve cynomolgus monkeys (Macaca fascicularis) were
used (see Supplementary Table S1, available in JGV Online).
They were classified into four groups: Zr-599/SC, Liberia/SC,
Zr-599/IN and Liberia/IN. Monkeys #4651 and #4653 (Zr-
599/SC) and #4595 and #4596 (Liberia/IN) were used in a
previous study in which the efficacy of a smallpox vaccine,
LC16m8, was evaluated (Saijo et al., 2006). Other monkeys
were also used as control subjects in the study for the
evaluation of LC16m8 efficacy. A monkey in the Liberia/SC
group (#4567) died on day 10 post-inoculation. This subject
was demonstrated to be co-infected with Gram-positive cocci
and was excluded from further analyses.

Complete blood-cell counts in peripheral blood collected
in sodium heparinized tubes were measured. C-reactive
protein (CRP) was measured as an indicator of inflam-
mation level.

Vaccinia virus-specific antibody levels were measured by
ELISA using the entire suite of vaccinia virus proteins as
antigens, as reported previously (Morikawa et al, 2005;
Saijo et al., 2006). Although the IgG response in monkeys
#4651 and #4653 from the Zr-599/SC group and #4595
and #4596 from the Liberia/IN group had already been
determined as reported previously (Saijo et al, 2006), the
IgG response in all of the monkeys, including the four
previously tested monkeys, was determined simulta-
neously. Virus genome levels were determined by a
quantitative real-time PCR (qPCR) method as reported
previously (Saijjo et al, 2006, 2008). Although the virus
genome level in monkeys #4651 and #4653 from the Zr-
599/SC group and #4595 and #4596 from the Liberia/IN
group had already been determined in a previous study
(Saijo et al., 2006), the virus genome level in the peripheral
total blood of all of the monkeys, including the four
previously tested monkeys, was determined simulta-
neously. All challenge experiments were conducted in a
highly contained laboratory in which a glovebox class III
safety cabinet was installed. The monkeys were anaesthe-
tized and inoculated intranasally (IN) with 0.5 ml virus
solution containing 1x 10° p.fu. Zr-599 or Liberia by
using an atomizer (Keytron Co.) to atomize the virus
solution, or inoculated subcutaneously (SC) with 0.5 ml
virus solution containing 1 x 10° p.fu. Zr-599 or Liberia.
After the challenge, blood was drawn every 2-4 days.
Clinical manifestations, such as volume of food and water
consumed, appearance of faeces, etc., were observed every
day. The skin surface was observed carefully, and body
(anal) temperature and mass were measured.

After sacrifice under anaesthesia, skin, lymphoreticular
system structures (lymph nodes, spleen, thymus, pharynx
and tonsils), gastrointestinal tract organs (including the
liver and pancreas), genito-urinary tract organs (kidneys,

bladder, testes, ovaries and uterus), endocrine organs
(adrenal glands and thyroid), respiratory tract organs
(trachea and lungs), the heart as the cardiovascular organ,
and central nervous system (CNS) organs (brain and spinal
cord) were excised, fixed in 10% formalin in PBS and
embedded in paraffin. They were then examined for
micropathology and the presence of monkeypox virus
antigens by immunohistochemical analyses as reported
previously (Nagata et al,, 2001, 2002; Saijo et al., 2006).

Infections in three of the four Zr-599/SC monkeys and one
of the three Liberia/SC monkeys were fatal, whereas all Zr-
599/IN and Liberia/IN monkeys survived (see
Supplementary Table S1, available in JGV Online). In Zr-
599/SC monkeys, body mass decreased sharply by 10~20%
after challenge without any sign of recovery except for one
subject that survived, whereas body mass in Liberia/SC
monkeys decreased less sharply. There was a tendency for
body temperature to rise for the first week after virus
inoculation in all groups (see Supplementary Fig. Sl,
available in JGV Online).

Papulovesicular rashes appeared on days 7-9 after mon-
keypox virus ineoculation. The general condition of the
monkeypox virus-infected monkeys deteriorated and their
activity decreased from day 6 to day 11 post-inoculation.
The mean number of papulovesicular lesions in the Zr-
599-infected monkeys (n=369) was higher than that in the
Liberia-infected monkeys (7#=226) (Supplementary Table
S1). Skin and gross lesions in the internal organs in a Zr-
599-infected subject (#4653) and a Liberia-infected subject
(#4625) on day 18 post-inoculation are shown in Fig. 1.
Both subjects were sacrificed because of severe symptoms on
day 18 post-inoculation. The papulovesicular lesions
demonstrated in both monkeys were morphologically
similar. Lymph nodes and thymus in both subjects were
affected. The most significant differences were that gross
lesions with a granulomatous appearance were demonstrated
in the gastrointestinal tract organs, such as stomach, small
intestine and colon, in the Zr-599-infected monkey, but not
in the Liberia-infected monkey (Fig. 1). The peritoneal
membrane of the Zr-599-infected subject (#4653) became
thickened and had granulomatous lesions, whereas that of
the Liberia-infected subject (#4625) was intact. In Zr-599/IN
monkeys, one (#4654) showed severe monkeypox-associated
symptoms and the other (#4655) showed very mild
symptoms. In the Liberia/IN monkeys, the symptoms were
relatively mild and of short duration, with only a small
number of papulovesicular lesions. The Zr-599-induced
ulcerative lesions were still exudative on day 18, whereas the
Liberia-induced lesions were dried and covered with scar
tissues (Fig. 1). The Zr-599-induced ulcerative lesions
seemed to be more severe than the Liberia-induced lesions.

There was a statistically significant difference in virus
genome levels as determined by qPCR between Zr-599-
infected and Liberia-infected monkeys (see Supplementary
Table S2, available in JGV Online), the highest level
assessed in combinations of SC and IN group monkeys
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Fig. 1. (a) Monkeypox-associated lesions in skin and internal organs of fatal cases of Zr-599 (#4653) and Liberia (#4625)
infection. (b) Ulcerative lesions at the monkeypox virus inoculation site in each subject.

(Student’s t-test, P=0.03) and the mean virus genome level
per day in the first 14 days in IN group monkeys (Student’s
t-test, P=0.02). All indices in Zr-599-infected monkeys
were approximately 10 times higher than those in Liberia-
infected monkeys.

There was a significant difference in the IgG response
between the Zr-599-infected and Liberia-infected monkeys
(Supplementary Fig. S1). In five of the six Zr-599-infected
monkeys, an obvious IgG response was demonstrated even
on day 10 post-inoculation, whereas the IgG ELISA was
negative in all Liberia-infected monkeys except one on
day 10. The IgG response was detected 2-3 days earlier in
the Zr-599-infected monkeys than in the Liberia-infected
monkeys.

The data on monkeypox virus antigen distribution
indicated that Zr-599 infected the organs of the respiratory
tract, gastrointestinal tract, lymphoid and reticaloendothe-
lial systems, genito-urinary tract and skin, but not the CNS,
and that Liberia mainly infected the lymphoid and
reticuloendothelial  systems and skin (Table 1).
. Micrographs of immunoperoxidase-stained tissue sections
of Zr-599/SC monkeys are available in Supplementary Fig.
S2 (in JGV Online).

To compare the severity of monkeypox-associated symp-
toms, a scoring system was developed and used in this
study. The score is composed of two categories: items
associated with clinical symptoms and those associated
with laboratory findings. The following variables were
recorded: decrease in body mass, duration of decreased
activity with ill appearance, duration of decreased food
consumption (<75 %), body temperature (fever and lower
temperature), diarrhoea with/without blood contamina-
tion, number of papulovesicular lesions except for the
lesions associated with the challenge virus inoculation,
outcome, virus genome level (maximum value during the
course of observation and the final value when the
observation finished), total peripheral blood-cell counts
(increased and/or decreased numbers of white blood cells,
decreased number of platelets, haemoglobin level) and CRP
level. The points for each item are shown in Table 2. It is
indicated that the higher the score, the more severe the
monkeypox. The mean severity point of monkeypox
caused by Zr-599, 25.2, was higher than that caused by
Liberia, 17.0. When the same analysis was conducted based
on points of the subjects that were infected with virus
through the SC route, the mean point of the Zr-599/SC
group, 30.0, was higher than that of the Liberia/SC group,
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