NEAEL (RS R R /R E)

Ficd FEAREC P BT A2 R
FREWRL Y %E S ARHRFAHE
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d B P ARALD B LR FREE A TR EFAL Y TR
Mgk o E R R B SR (B R R 2RI o FlA PE R B F S
BERAT AR FAREK - 2 PABLE TR TR WREE R LR
Bow A2 MO KRG T > ¢ BRREG R AT E FAREHES
P Erl ARk FRb Y B RS  F 0 ARk o SHcg @)

R X7 2G50 Flo R TELERGEL & THEFAPM T A% o

£(107)# 107 16 p 2 17 p 2 4~ WANRE B (IABS)* 5 2 fF ' b & #7

ERFHFLFTIRNIHEST A2 BRFRTHRRZ LT &P 5 F S 2%

\\\?{r

0 kp EPRFLZAFBHE AT IR LA BB & FRBER-L > 1k
BRAFHAE AR FERERY FELTREE% c X RBRRA TR TR RERL
FE 2% 5E - A% 2 IR LA HRES B RSN 62 25 K
I+ m+ G protein <07 fi# > Awig trimeric G protein 4 % 3 A 2 ¢ it il on
cA Bde o PP AR R oo P ET R G protein = M2 Bk
FbE > B8 e g2 5N {8 20 Gprotein B 7R R 0 3 IR H AP TIH 1112-1 %
D1-25 # & coating % detection f# chke & » ¥ i F 4 784 g2 (normal) ~ £t g2
62 "% f2% v (degraded) 2 1:1 8 & A2 % #1222 Fw £ B M4 o
F12© EDQM B 4283 BSP148 3+ 3 > A& @it A P £ L X mAR v 2%
[ TRk 2 W% & 787 7 -ELISA G protein &% i 385 » & % MERG X ;,;3;;;

W inE B Z 3T o Ak EDQM B4 % B W 3R By ¢ 3t B 2 G protein 3 s B
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P en

A St d PRARE P RIR T AR RF AR LF RS
RRERAE O R RRRE RS TR RERLEATERE BARFLAD
EH R R B e Rk o ~% — = 2 k12 NIH potency test % i&
(73 o a vl 2R 20 25 NIH potency test 3 H *Uf142 » do & 0@ B w7 ié #
] BEE S 20 P A mEES F B2 R T IR ER ] B
o LB L BUGR REF D SHRE R 2 RF LB R TR R RRE
Fiiedad: 5 F 7%t 3R > Fla R e -3 ERE FEFH FRREK -

RS in T P R S 2 P #F R R L 2 4 148(BSP148)-BSP148
PEY-CMEIR%ELITFET 4 EDQM ELISA G protein jp|:& >
TRz 2R AL RET S FRE Ay WERE L B
MR X HA e R il 2R 0 & EDQM A HpiplzE ¢ o IR 0 1 H fRin
%8 TIH 1112-1 2 D1-25 i & coating % detection +4f chie & > 7 i § 4 74 fJdZ
(normal) ~ # &Jd® {5 2 "% 2% v (degraded) 2 11178 & A AJL 2 B AJE2 By £ B
,]jJ_—_ o

B4 A S A Ind & e ¢ (Center for biologics Evaluation, Health
Canada) - i Dean Smith % L tF4v A F £ 2 & IABSF 3t ¢ ¢ vE— Kk p LW ey
CREE AR AR EmAER FRETAEL 2 FR A g Y

CREARE RS AR L L Jp LR BRI S SRR M



WAR
4 4 8] &% & 1 oE P (international alliance for biological standardization,
IABS) & Jp = 2Ly JUF S E R » 120 1955 &£ » @mzsrggd pp g 0 3 2014
#£2 2015 # & %) g 2 a4 2 2 2 |ABS-EU 2 IABS-NA 2 ¢ » ¥ 222 J 2

2 BH(WHO)Z £ ft #+ 4+ fir? e % (OIE)E = 5 i B 4o |ABS thiz 4 5 # 27 4 41

FRFREF ML A EFLRE 2 AL P RARF2ZHT 2 0T oo
AP EROFEEEH B 2F RGP BEEOFEZIERL o p W JABS

4 250 ¢ B ® 50 WG o

p 1994 & > IABS § X AW REHA T2 FERFR 2 v M2 B

PidB P15~ B R 2 s F3 ¢ (Symposium on Replacement, Reduction and
Refinement of Animal Experiments in the Development and Control of Biological

Products) ; & » & 4 @ By% 10 & F %44k SR 4 5 B2 734 € 2 A3l
§ o s ENFLFUL EMERRFE LB TN RFATHR%KL T
RO FRFRAAE R EFA AT RTEFL LA PHIrRNFEEST
%424 R ¢ (EDQM)~ 4x £ + {2 $8(Health Canada) ~ % W & 5-Z 4 § 12 & (FDA)
2 EAREEINUSDA)E ) fri v W M2 FE AR 2 24 F 2B 8 %P M
ZAEBes s B 93 70 kp & Reh® 758 & 2B TG Ak AR
i*?]ﬂ&ujiﬁgﬁ§;$’Pﬁpﬁ§ml%14w£$§?E*%&
0 F AR EEE A KA ;pﬁd [f] % # 3% (roundtable) 343 = 34 » € & ¢ X
BIfep # X mA e al FRBRLEAMFR 2 222 HpRES
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(Biological Standardization Program, BSP)z_ "% & i£# 7

SEFHEZBREN MR EFFFRL A F UL TR0 T Y
(CBER)®&| 2L = Robin Levis # 4 ~ F i {43 12 8 2 ;2 3R 225 ¢ . (Interagency
Center for the Evaluation of Alternative Toxicological Methods, NICEATM) i =
Warren Casey ¥ 1 2 2 $= L0 it s 22 2t £ 2 ¢ (IABS-NA) 2 & Richard Hill # L
P RGPXFEDG B E iR R 2 X ORAFALS 45 A
RFLTEPFTRFERLY (L7 E ~ YRR e %l FRERLBATE R 2
PAHT T BU LA T ARRLVPEERE o pPFHRTH o T A
FAPEERHREFLLIME > WREFHE IR I%T’%&%ﬁﬁﬁi

2 BAREE BAORBA R T R BATEE -

A ALE St IABS FF 3 § 2 (FAEA 40T ST o

p oy 1tk 2

107 & 10 » 14 p oAt AP FIREES-E W E S LRSS

107 # 10 * 14 p~15p @i > 2FES LRSS EFE F hB 3

107 #10 * 16 p~17 p  Stcd P RARR MR Eye T A2 RFR
B2 F A R ERA G

FE B RYEREMERRFELAAT R

LR Lk

¥ —

Session 1 - Welcome from the Organizers

6



Session 2 - Setting the Stage for Alternatives to In Vivo
Release Testing

Session 3 - Rabies Vaccines Alternative Testing State of
the Art and Reagent Availability

Session 4 - Charting the Path Forward for Alternative

Testing for Rabies Vaccines

5o

Session 4 - Charting the Path Forward for Alternative
Testing for Rabies Vaccines (con’t)
Session 5 - Rabies Alternative Testing Wrap-up Global

Perspective and Future Considerations

107 & 10 * 18 p s FEET R BRI REELRESS

107 2102 19p~20p X2 HEELRZEHEI-LFFFIREHS

Implementing nonanimal approaches to human and veterinary vaccine testing: s <

Achieving scientific and regulatory success for rabies and beyond e

October 16-17 2018, Bethesda, Maryland




P B AL AL » AL BT

(=) A %2 % & -4 %2 4B 8 (Human Biologics-North American
Regulatory Perspective)

X 5 g 4 (Rabies virus) 5 3k i 4 4 (Rhabdovirida) B 77 5 + B
(Lyssaviruses) » £~ #85 "% RNA £ 2954 > 7h & § 3% 5 pE 3= f1% (spikes) >

BmtE Sl BB folddiR o J 4 g (rabies) d Lk opnd slAca- A

\
St

Fid R 0 A RS X A AL A pd b pd g
PREFPAM e - LERLE RFENRBEEIAPTER > e FIRERLT
SR R F BT 100% o Fliip Bk TRk 2 AL TR KR 0 2
= & X3 59,000 * ﬁ%?zl»k‘:}ga o d %ﬁaﬁ_{ﬁﬁ:@ﬁ@ﬁig » B ok T
RRW VIR 2 hpon o I R iEd e sh 2015 £ F 2030 £ 23R
R EA L o

A RS TR RN A RS f A o epalid S p 0 &
PRBLREFBIEEEL A ROFIANEAZELBE KL EBL R
K,éftbiﬂ s B E ok R oo IR A bty Bt 'f’/»\fi{a::".zl-’a‘:)}%:)gai ° DIR AR
BHE L5 4 2 Louise Taylor £ L &% > 57 sc,%“fL*‘r)ﬁa:}gﬁ—%j:’dE’ﬁuZl*‘fJﬁ?
BAE IR T0%R R IR FR Y R o AT g S 6] o d MR A
B X PR T RBEF  LXB - Ay BEER S TATL AP R

BB TRMA - T dlE s s (- ) -



Deaths Vaccinations
(million)

400 2.0

Human rabies deaths

300 15
200 10
100 05
Dog vaccinations ,/‘N\/—\/—\
Human antirabies vaccinations
0 0

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

R R AR RS P e LT RS SRS EEE Y

\

wORE LK A W e B 0 1885 & WAL R AT A Mgk A Bt L

’\S2

LA A A RRY > i Al LA 9 Rop I BEH T

(G- BT T MGHNSA T 350 mAK R - £

4y
I\ 2

F R F P H

TREXHR Y R o LA BRSO KSR AR SR
#% fi& (carbonic acid) ~ fi=(phenol) & it B 4= B3 F it mdZis > * 52 BV AT 0 B
AR B B e sk R & 0 Kissling RE BlegREzuzt

A

)

ALK FmS o W AIF L YA f BT we (primary hamster Kidney
cells)= = %78 jz * }?;;];34,, ts o BRI S PR R F R etk WI-38 12 %
Epree ) A SEEEE e MRC-5 3 % 31%)]%}?5—% » ¥ A4 1970 # ¢ > AR W
*z 7 w (human diploid cell vaccine, HDCV) 7 =< £ F v /v 8 ¥ 5 @

fL }ﬁ_}ii‘p# . }Jaie. D E*‘Jﬁagﬁﬁ"; \Vero ‘fgm}?éi% %}ij}_-’{:}?ﬁﬁ"{(%}: ) o



~80 years Tissue

_ ~40 years
Nervous - | culture-derived -
tissue-derived . rabies vaccines 27
rabies vaccines et

| | I I I I I I I I I | | I
I I I I I I I I ! I ! I I I

1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Human diploid
Nervous . . cell vaccine Purified chick embryo
el Phenol-inactivated ) I e
. ‘ nervous tissue-derived Non-neuronal tissue
rabies vaccine e Bioenacaing culture system to
Carbolic acid partially grow rabies virus Vero-based rabies vaccine
inactivated nervous Suckling mouse
tissue-derived nervous tissue-derived
rabies vaccine rabies vaccine
—_n Y :l»
1] Lx‘F’Z._”I‘)f;‘i w23 B PR A

BER ] ALY RATEFFTIRERORF LT 2 R0 0 A
Sanofi Pasteur 2 GSK(# ¥ 5 Novartis Vaccines and Diagnostics) - Sanofi Pasteur
AR w (MRCS cells) £ X ppd 2 /B L HRYT - Fd ke
Pitman-Moore Strain > # @ & & & 5 IMOVAX o 28 GSK 2L & % it chfiz "5 lm
#z (primary chicken fibroblasts)s3 % f=~ Js% # > 54 tA 5 Fixed Rabies virus
strain- Flury LEP > & w3 & ¢ & RabAvert (Rabipur) o & #/ % % v B~ p & 1
Z A g g E I R W o S 4 G 4F R o EB Seligmann 2 1 & 2

NIH potency test » ¥ »* 1966 # % % % Laboratory Techniques in Rabies # ¥| » I

727 ! /
It 5 %

- BA g e “iI‘« ?é?)%!iﬁ_*‘f}%#i??' FEYFT EM2Z 2 F & o NIH

potency test i 4r™ > # | Bl A %K e R 44 w3 25 16-20 &) R

) BRAEE L A o L BE ARBRY e R ES 0 P aF 282308
»cfh 2 7 A 2 50 2 »c# £ (LDso) » #5 NIH Potency test § 3% % ¢k 2k > 4o
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KT 008 8P FAF0RE ST AL ¥ 14X G B
Fd o EHA R BSL2 B b2 FHREHEIT DAIFREGAFAEE
12(25-400%) o 1 £ B 5 b > XA a ok AR G EAFRIRE LTS B oo
e i TI0E 0 P TR AR LR FHRALY 6 HA ALY - Lk
T FR R Rk B

ITE KR

-~

@@gﬁiﬁﬁiﬁp%dujﬁﬁﬁ@%@ﬁ%,ugﬁF

e

Bt R (B s REEMRM)EA > Fla PR RFLFIRFL Y F A
W A AR E T O FAEK 0 d WP ERET LAY AL R
FIARRARG R ¢ IR AR LR A L2 BRGS0 2 T B HRR
Foatfr it BB RS > T ARHRERY > FHER ) HE PTG R

g = Flm R WEE P\?'i%'{ £ 'FF'B]?#B]E‘&@ Ris o

e
:A—

TR AT T Bk R R RSk k45 F BB ZE HL1EAE 21 2 600.3
%_% (21 CFR 600.3(s)) » »z ifi (potency)— @ i 4n & s-ehif %at 4 it 4 o 4ert i
FOFTRIPFEFSGRFRA BRIy LA /pE T o ARk LS
Wb &L pE L NiRES S AFLAF B2 ML 24 NIH potency
test gL R T & :}J;;:;];ai FAB (] Blenz E 5 0 Flet NIH potency test i & -8_i%
A RWEABAE KRZF o ek AP R T A A s FUR B

A2V fefMz R AT 33 EP0 R NIRRT RV EA T KB L - T

A2 B el B o
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WAL K A a R R B 0 B 1970 & 0 H e g SRR
(single radial diffusion, SRD ) » 2.3 *q # 41+ i+ Lk (T4 $eh 2 £ > 1980
& %12 fAR g & R % (antibody binding test)ip] € - 4~ & g & ¢ A B S
B B IR LR A2 (ELISA)G MBI R pA R > s RE R B

BR LR

ik

EREE 12012 # o d F 0 N RR R B 2 2 (European
Partnership for Alternative Approaches to Animal Testing, EPAA) .72 B #E 7%

& oo ip 3Esk A7 3t ¢ (Workshop on define alternate potency assay) ;> & ¢ EPAA 2
R AR WE &% 7 % % (European Union Reference Laboratory for
Alternatives to Animal Testing, ECVAM)’;FEfv‘f v & 2 EM% 3 '] % (international
working group) » I 43k "4 g% = fE 3¢ (glycoprotein) & NIH potency test e i
W WL T e Bl Fofr s EF AL AL RA Y B RITES o

2012 = EPAA § @ikt = e~ 4% ELISA = 5 (sandwich, direct ELISA

method) e 5 F @Bk 2. > F > TP aF Eoif & T ELISA ZEH s A KRS & (T2

\\\Xr

F 22 ¥ 4 $ F (internal reference) e 51U 40 % 6 % WHO &2
& ¢ 7 ELISA»z i (3 I1U/#g) - M™% 1 ¥/ 2 & 2015 & % = = € 3% 7 i&-3% ™ Sanofi
Pasteur = ;% @5 {8 TR & T2 2 ;% » %] & Sanofi Pasteur ELISA ¥ k8 +

FEFEUR B 2 g >y potent 2 sub-potent & vk P2 L B o

=i R T -8 F1 & (Substitutions for in vivo methods and

potency test acceptability: The Fear Factor)

12



£ 402 g & B35 % NIH Potency assay 1% 2 .+ & o o ff 2 2] 2L ik dp
del® ah e HF X 2E 3P E R R FRETE 7 %gn} 2 2 Bl
W2 2w WG RPpIATF Y o 2 P L AA#H B 2 E - PIRERRE
SR F P AR L E M A pFSE AP A e S A
4304 & e @ o.s (Center for biologics Evaluation, Health Canada) i i Dean
Smith 4 1 3p J13% % 25% 5% w (non-live vaccines)shys- 178 33 0 7 354 A W RAE

PR EREA Y L FERAE K A7 R Bk e A

XH & % v (Human Papilloma Virus (HPV) vaccines) & £ ‘e i & 45 354
(recombinant viral-like particles) ¥ # & iz (adjuvant) #7 fe = > 2588 F w 7 14 32

&322 ELISA 27 5%k ¥l BE» L Re s iy
(Meningococcal and Pneumococcal Bacterial Conjugate Vaccines) 5 7 pE %8 &2 448
o BLa A ?,%‘ﬁ“c} Pz C B3R E S ¢4y o Dean Smith £ L 7% 3 )

BoRF BY A EBRE A RGESRIUR RS
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2012 & > B B 52U E ST A2 47 0 UF R 2B 5B RG

& B 2 ¢ #7(Substitution of in vivo method(s) by in vitro method(s) for the
quality control of vaccines) » 773 437 % = + 2 ¥t~ &9 % 0k @ (catch 22) »
¢ 421 x m % v < #% NIH potency testig ¢ F R > 2FAFizs e 35 & >
& 35 SRID ~ 'm® @ {ozdsk % 11 pE d-v ELISA (GPELISA) ¥ plig 2% » e 3 £
™A FEEI S (2)- &= > 435 (General Safety Test, GST for vaccines): & 1900
£ - A > MEE A 2P| phenol 2 BLiE B 4 Z (tetanus toxin) o 1 K %
AW - B 2R AR - #F &5 3 F 8 (Paul-Ehrlich-Institute, PEI)
20 £ ey 4 T 5 KAty f% Fravz-HE2pPEmips T EL AR
- ARE DM AP -4 2 2 WHO/ national vaccine guidance worldwide
WY GAKR G B FVER > DER RPN G - BE 2% Q)P P EA
o VAT R 135 (Pertussis vaccing HIST): g ¢ @ % 4 20 & - fe A g &2

WHO # & Bldp 514> #icE 1t % 7 HIST 3 3855 (4)38 % % 7 ¥ i %% (Toxoid

Pt

irreversibility testing): & ¥ 4 3 R IMBEH T AT LEEF FVHEATH S F
Z TR L ERE RERGEMES Z 7 HE5% 5 (B) 4 F £ R A% (Rabbit
Pyrogenicity): % #f2 2 g M e @ % 4 3 B REKRS T H PIRE R
/% (monocyte activation test); (6)v ¥&~F B & LG b H w2 2 & > (2385 (DPT
potency and safety tests): o ® (@ sLp jT Rk £ F N Bk 2 F B

d e F N Rz Akl P 0 F]A@ (8¢ EDQM Groupl5 iE » R

O U EETEZ: TS e T R RE R HODP-ES P S
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d 3 NIH potency assay 4 :Fsk 2 % B 4+ > R 5 ¢ o 812 %L (T
TEEAR AR - H- B - R FRRBREEAT R QAT

RS OH AT PIE AR fR M A F R eh % (complex functional responses) o e # 47

—n\

19 E (7 5 & d% E (target population) 2. 3 »cid IR P RH T I EZ R
FEM2Z AP o Ra NFRRERRS ST RRORG > TR - BT
FRT ELFRAAR DT 0 - H-FREF R FRERT L L PHE
2 Ft o FRREHRL A EAT LR MERSE DR o

2017 & EPAA 34 § 558 IS L {1 F ¥ 5 2 BB h T T EL > £
R S E A BR(B- A R E A R ) ATk MR felie EPAA R N F R A R F
P #3125 (FDA) 2015 & 6 7 P~j) 2 4 & Fae 7 - 4% > 3% (GST)+h& &
(21CFR610.11) ¥ £ v ®d fu & 7 d »v 6 v~ F P & 8.1} b % u (DPT vaccines)
AT St ronlf 2 4 2% 0 ki S TR 0 T R UE b bR %
RELT P IRFPOETUEL  FARY ERER  CHET O ESFSTEAIF
% % (The National Institute for Biological Standards and Control, NIBSC) f¢ # 12 &
325 (ELISA) 2 # 47 »< ¥ ;&5 ( in vivo potency assays):®fz v v&frald b 2 &
2R BERET T ARRLFRAEERIAT BB EREE o

WAEL 5214 &Y TLETT FERBREVRAFEOPRRNFLEY

S

BTRAFL R LE 2 FORRTBLLE > WwRFR TR KA
PRBRARITILFFAGF DLARM > BFERRP R B ERRT T

FERRTASD- R R gd o AL gyt A RRTAS A 2 )
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PE2 P (7 DA RIL © F) EDQM Group 15 5 38 14 58 4k 5 Ak At

o G R N R eni B

(Z)E* gk a s F #2244 2 124 (Drivers and Barriers to Replacing
the NIH Test for Rabies Vaccine Potency Testing)

X p J= fw 11 Marie-Jeanne Schiffelers 1% 1 % 7 » x5 4] ¥ B % £ (stakeholder
group)2- A A g%k > FRRKRAF L ITH Y FEL A P PHE AT /GRS 0 H
R4 2prd B3 Ak (A- 242 2) MNFELi g M T FTRFERLAFLIT
i @ PP 3L R B S hek {7 =22y (sub-potent) 2. jr & J#% v ~ NIH potency
test ARZR G Pl F T 2 AR E ~ Pt UG 2 M SR FRREREFT R 54
AR 2 2 RH e Jf i 3 N 3R% 2 NIH potency test 2 R |+ % > ¥ 31 & 2 4
4w i et 3R B RE R B ARALD BrE AR - 5 8 o At

% NIH potency test % £ f+ % o

Main barriers Main drivers
agreement agreement

Fear for release sub potent rabies Taking regulatory needs onboard
vaccine 75% when developing 3R model 81%

NIH test still considered to be gold
standard 74% Animal welfare concern 73%

Technical limitations and
remaining scientific questions of 69% Early involvement statistician 69%
3R models

Regulators require correlation 3R
model with NIH test 61% Variability NIH test 57%

Foo A B MG TRE A RRE L (F2 2 p
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FEwHEREFFARERS @il d e d 2 ul L e e

WA VAR S LB FARRE AR VEASREFR - NIH

potency test ® B M+ ~ 2 E RV ARG A HZ B AP S o

Main barriers Main drivers
agreement agreement

Economic advantages by shortening

Lack of harmonization 64% time of release 82%

No shared definitions between

regulators on acceptance criteria 62% Variability NIH test 78%

Unclear acceptance criteria 58% Combination of 3R models is 58%
promising

Product specific validation needed 52% Animal welfare concern 52%

2o R B RBE T A RRE g2 a4 2 pbd
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(2)PBEEFFAREREP P ER LA KR e F ARR2 FRFEFLLY
4 (Overview of European Partnership for Alternatives to Animal Testing (EPAA)
Efforts on Replacement of Animal Testing for Rabies Vaccines and Reagent
Availability)

BV EYL 0216 & w2 W2 4 p A W (Rabies Vaccine for
Human Use Prepared in Cell Cultures)® & 7 fpr2 ‘e s $iiedp 2 i 7] 941(WHO
TRS 941)4p & » A X & w v 14 NIH potency test % 3#f & w & & cif o
2 &g ts A &(final lot) & 7 38 (7 22 8Bk o 2R @ e fe L #7if > NIH potency
test € X F RS FUF EE A 0 T R F B E 1S (25-400%) 4 BSL3
FHFRCE DL /A S o F AN E% ELISA 2 2 0 R Jj R FL 2 3R
Wk ¢ oz B~ % (replacement) > F o  w BliE R R F 2 =2 7 F B % (Official
Control laboratories) e /2 & # * ELISA = 2 Wi 2 T4 w832 - R o

K pF P R EREE B 2 5 (EPAA) h Jean-Michel Chapsal 2 2 £ 2 >
EPAA h7 g BB B { B2 VapRIEZ #2522 REPFL L g RM R

HTNEK R FOEPAA (i GREERE L TR MR TR RHRORE I B

ZoBXRFL R RBEA T EIEAF M % A (stakeholders) sr¥t 35 12 52 B # 47 45
At (animal welfare) £ 3¢ o

EPAA P % i (7 3F R igsk it § 4o

1. & M3 3F5% (Acute Toxicity)

2. ¥ % 7 %2 4% /% v (Clostridial Vaccines)

Fl
3. A # %% w (Human Rabies Vaccines)

18



4. rEE Rk iR A F AR 43R5k (Optimized strategies for assessing skin
sensitization)

5. 24 # % % 3R W*% 4 {=(International Harmonization of 3Rs in Biologicas)
6. B & 1%+ 2 g (Prediction of Carcinogenic potential of agrochemicals)
T EPAAR-BAR A L2 RF AT L F A% A AT IR RS B
0o~ Plwie 2 p %R £ w (DTaP) 2 1 X 5% w (Rabies vaccines) s 1 5 Bk
%? Fow R raE X 5w (Rabies vaccines) 2 Clostridial vaccines ifs - B 2 -
EXmp+ pEde (G) s fic™ (Mz)> ¢ 7 4 B domains > 4 %] 5 single
peptide (SP), ectodomain (ED), transmembrane % cytoplasmic domain (CD) - jz*
JaJp A pER-d o 524 @Al S o 4+ £ 5 65kDac K LR M s+ B
v & d 3 i ectodomain ~ 1 i transmembrane % cytoplamic #rie = » x F & v
# T fI% ) (spikes) » %+ T1R & % A dw¥e 32X F (4o nicotinic acetylcholine
receptors, neural cell adhesion molecule (NCAM) %2 p75 neurotrophin receptor
(P75NTR) S £ 16 > ¢ B p4 28 me W s > &a R o p i e io

trimeric pE 39 4t ¢ fIiA AR F BA 2 ¢ frliinty o
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\ A
Lipid
= _— bilayer
L
M
N 170 nm
G
RNA
B n
(B) - 2] Fusion domain

Antigenic sites

Monomers

Ectodomain |>
65kDa

Transmembrane

domain \\ Lipid bilayer
Cytoplasmic tail -
A Extrace ain Transmembrane
amino a 19 domain
| L. 1
226-231 342-343 440-461
14-42 198-200 251264  330-338 462-504
H,N | OOH
1 Ls-5- < ss |_;s_ Cytopla§mic
= domain

Antigenic site

Bl X R BH(A)2 B9 S 4E(B)
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A% EPAA R 835 R 3 %3 FEQ 7E v W ik 3 7R g
FF%E) PHTERE 33 FHELISAfu e 2 2 2 (RlI)-d = fEv 8
BRHRERS X },%flis-% tx ¢ 3% PM strain ~ Flury-LEP strain 2 PV strain » &
SR e T A g2 Untreated (normal) ~ 4c 4t w2 heat-treated(degraded) 2 2 {v
A L % e # g2 mix of normal and degraded (50% spike normal) -

FoREEE T A3AEY }ﬁa}ﬁsi tRo 2 H ki TIH 1112-1 2 D1-25
coating % detection ¥4 el & » ¥ i § 4 34 gz (normal) ~ 4 RJL (5 2 ' R A

w(degraded)® 1178 & AAJ2 2 £ AJ22 Fw £ B (B=) -

Assigned™ Assigned
Source Rabies strain glycoprotein content NIH potency value
(Iu/mL) (IU/mL)
) 6.6 8
th -
WHO 6715 (07/162) NIBSC Pitman-Moore (reconstituted in 0.5 mL) | (reconstituted in 1 mL)
Manuf. A Pitman-Moore 6.6 12.4
“Normal” Manuf. B Flury LEP 13.6 2.7
(freeze-dried) 5
Manuf. C PV ) (reconstituted in 4 mL)
“Degraded” Manuf. A Pitman-Moore <0.2 below detection level
(freeze-dried) Manuf. B Flury LEP 0.0 0.0
Manuf. A Pitman-Moore 2.8 3.0

"50% spiked normal”
(reconstituted) Manuf. B Flury LEP 6.4 0.8

* by each manufacturerusing own method

Bl 7 : ™2 NIH potency test 2 F X% ER IR
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190 o l Coating  Detection
e l Lab Ab Ab
- Lab#3 1 mAb mAb
“uabma (D1-25) (D1-25)
=t l -3 mAb mAb
Zum] | —5 (TIU1112-1) (D1-25)
E’: l . olyclonal IS
ot l a | POV (TW 17)
Lo Degr Degr. I l
T 0% | i 50% N

ke FIury -LEP PV
M- 2 3BELISAfMe & =R LA HAT 2 & F
NTHE AL EE B AP ISEEZ LA A 172 (a quantitative direct
sandwich ELISA method) (%] = )> & = = £ ¥-H ta4odl TIU 111-2 2 2.5 - A T4
b AR u e o B4 A $F e Bl (D1-25*biotinylated o )z d
P % F-v & peroxidase fEE kM E Aot PIEFZEEEAMLTRALIIREZ B

L)
<

«
Q Substrate

™
e
\ signal

amplification
(SA — peroxidase)

=
o

Detection mAb
(biotinylated)

G antigen (virus)

Coating mAb
Blocking
agent




MU iy g B ELISA 22 ¢ oniE o ond Ry (£ =) 0 coating
antibody TIU 1112-1 ¥y 4 pE s B4 foh 8 I (B0 pE 3o e
34-42 2 198-200 =¥ ) &5 BSH - 2 @G fR AL F bt 0 T
FraATH AFIAlI L2 pd th o # 4 PV~ CVS~PM 2 Flury LEP -

¥ detection antibody D1-25 biotylated ¥ 5325 # p§ -9 ik =¥ I (pF 3
v " fl Bé 330-338) 0 ® ¥ & trimeric pF 3-v B & > & F 73k soluble form epE -
% »D1-25 biotylated antibody ¥ 7#: & F13] 1 {o 4 16 2 4 th> # 42 PV-CVS -

PM -~ Flury LEP 2 EBL2 -

Coating antibody Detection antibody
TIU 1112-1 D1-25 biotinylated
(Wistar Institute, USA) (Pasteur Institute, FR)
Ig G1 IgG1
Antigenic site 11 Antigenic site III
(aa 34-42 & 198-200) (aa 330-338)

2 conformational and discontinuous

conformational trimeric form of the gp
epitopes linked by a S-S bridge

does NOT recognize the soluble gp

recognizes all genotype 1 strains recognizes genotypes 1 & 6 strains Other known antigenkc sites

(PV, CVS, PM, Flury LEP) (PV, CVS, PM, Flury LEP & EBL2) site :226-231
site Illa : 342-343

site IV : 251- 264
neutralize strains used for the RFFIT on BHK21 cells

(CVS-11, PM, Flury LEP)
Az OEXBER e R AEKY TR 2 R R

Institute Pasteur =~ & § ## Wt 2 2 % & 2 2£2 ¥ % 2 ¥ $yudl D1-25>
fp3- 2019 £ 7 1+ 7 o H 448 TIU 1112-1 pl 4 Thomas Jefferson University f +

Big > FE3 2018 & F B 5 i 2 X PR S flra o
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B REARY 0 3 R L R kA PE - (G protein) o de
alkylation/reduction ~ “4c #% "% % (heat degradation)% & & beta-Propiolactone (BPL)
fd2 > H RiuRl D1-25 2 TIU 1112-1 %2 & ¢ 7 % & o BPL B £ * >t L 45
frend i s EAE AR - ot Rpd R 0 3 S
AT BPLAGL 2 4 0 43 HE RS 3 BEAFRM o T Sk
FE WA kAR BPL AJZ(S 11 ELISA i#] 1% 2 % % (% =) L ¥ BPL A2 ik

BB 4v > 04 ELISA & i# B 19 14 sk 2 »ff A% 4 o

BIAcore ELISA
Sample (RU mAb used) (IU/mL)
D1-25 TJU 1112-1
initial
(no BPL treatment) 418 550 30.7
BPL 1/4000

(= ref. treatment) 372 o13 31.4
BPL 1/2000 279 381 26.8
BPL 1/1000 312 419 19.7
BPL 1/500 81 89 6.2

Zow . L ELISA W B % ek B BPL rdZfs 2. J1 )E?in w Pxif

RS S R R T  LX RR w s & ELISA 2 iz P o TR % el
thifl e & B &~ M4, ¥ 22 pE 3 conformational trimeric form & & » & ;2 &
inactive soluble glycoprotein » # 7 % 4 5% potent % sub-potent & &~ » - if * 3+ p

W ECEABAT TR L pE ke RYRBE OB ELIFF A B OV T
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AR H M T - PREOK-LEE 7 4 F R 2 4 (Biological Standardisation program

(BSP) -

() Ew 224 H R & 2% § ¥~ 5% (Moving towards a global
replacement of the animal test for human rabies vaccines by an ELISA)

kp N FESETEF LR ¢ (EDQM):Eriko Terao % 4 /i 55 2 4~ 1%
L2t 4 148(BSP148)2+ 4 2 % d o d ** NIH potency test 7 f2¥ % £ kx4 >
CHFHER? LB DT FERFE 2 RGP PTF R ELEFEYRE
F3 B F R N(25-400%) ~ F F = FeA S 2R % (BSLI)HE (ALK
FpRF 2R B(f4E BSL3 kA2 gk B oA T 2 A RRE) -
APl s ELISA = 2 > B AR #E L 3R Rvg > F 5 A w Wi
2EHE BRI F %R E(OMCLS)R &% > ¥ R T REEML - K

# > #X NIH potency test & /% 3+ & 5 w |

Ik

o FP B FF 58 % ELISA & 2
* A A g /’,qt_r;)‘ffl 2. u #u—»»{fﬁy v = yjl I.,p °

4 & v 2+ 2 (biological standardization programme)>* 1991 & £]* > d F&
B @ % ¢ (European Union Commission) % g ¥ £ 555 % 44 B ¢ (EDQM
Council of Europe)+ F 3 2% » 3 jitFfdd ed EDQM IZE ¢ #£i - BSP 1234 B'%
EIEA Y > MM EL 1 ITIRE SR 2R R EF RERERYEL R

FEF 2_

\\\?{r

T AHA3RAEFH CBFRFLFELETEHLAIN
BSP s bz ¥ x4 H @i S REF TR T AT HEH LB

B AL R R EL 2 PR e BT S BSP A AR
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Bz 2 &2 22

ek g BSP gy oty EE TR ELR PR

M EL R 2 L] 4 sz (Pharmeuropa Bio Sci Notes)% » 439 - P % BSP © i&
{7158 B3+ 4% -

A 2 BprFE e Mo1be G 56T

FEred Moo B0

ﬁ&*%&ﬁﬂR?%?%ipiAﬂ%T’
%%&*@&?:

VE - #E i i% (Single-dose serology method) (BSP105, 2008-2011)
V% &8 & iF > % (Multi-dose serology method) (BSP115, 2011-2018)-*+

& 2015 #4Fie5i7 02> 2018 £ 1 ' d BSP dp ¥4 A ¢ 3% (BSP
Steering Committee meeting)/i-3% % 1+ 325 -
AR BR

v .

N 2 2 (In Vitro method) (BSP148, 06/2016-)
BSP148 &% & iT42

e

> 1 Y >
Ec I a0

w3 EPAA X E B T A g o
Rabies G protein ELISA = j# 2 ¥ {7 1+ 2 #f % [+ (Robustness) » I #-F 7 5% % #&
g L group 15( A A ) IE L il B

2
7 '7\ 2

)

T oMY 2RV REE
i ELISA = 2 B~ ih e 4r 388 > 185 A @ LY /A W2 3% k45 - BSP148
;‘L%J_#f VN

ENVES

B ANSM &1 Sylvie Morgeaux % 2 2 EPAA = Jean-Michel
Chapsal 1% L #73 ix >

P

+HH143 H RId EDQM/BSP Eriko Terao % 1 # ix -
BSP148 #-4 5 ZFF 37 0 % - P F B > 5 2 PEE
E X

=

X2 L 2L
m e lER

P R AIAY o S - FAEEH Y o EDQM ¢ KA 3 RE W

Wi foid A2 LA BA Y 0 ¢ § aGV 2 PM 3t o 5l 8 2 7 R4
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FWHEFEA T RE RN S~ L o p o capture antibody ¥ o4 23R
7 B-E% A & TG A pIE(pre-test) 2 A 5-:Tik ;5 detection antibody P o 1% 4
AW > Tt 2019 Ee TR RIREE PR L o p o EDQM & (74P R 2 F K

P E R EARA P4 K20 2018 & 7 0 E 2 B 2 %R % % (public

\

laboratories) 2 & w ®iE 5 > & FERE ~ A F S EWE LHE o

FIBBEIRELFVEFAY S F e R 2RO RF T IR
BHEFORRFEL AT RMGT S E T FRASEN pRF 2 WHO % 7
© Bk R ERE S (WHO 7™ 1S for Rabies vaccines) o ¥ B2k 247 : 3 = b =
EEh o F BHRALL T2 EAF 0 RIS 2 & 354 EDQM $# 2 common ELISA
SOP 2 # %3 #|(H thtudl) - £7 14 » 4 Jrinfse 4 & ¥ j (72 = 2 ELISA =

i (in-house ELISA method) witt ¥F5 ¥ EDQM ¢ 3% Sk 2 caf £ 2 55 1 53t 2 47

F o By o

FoMBEFELD TR ARR D FEALIVIRL - YRR T 2k
2 E 0 VB ELISA AR 1T L xRk PF 0 Bw A& okl & R
412 NIH potency test i® % ZLJ:‘:},%J;; EE AR G g o A B B L
2.5 IlU/human dose - A7 33+ 2. P en#-v # 30 i g 22 0216 &% 11w
235 % A fl2 4 470X Jp 4 u (Rabies Vaccine for Human Use Prepared in Cell

Cultures) | -
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() *EFE L £

(

[

)

SEEES

\4

R4 fpZErze v . i Dean Smith 1 2 % g«
WEHER LR S4B ¢ Eriko TERAO # 132 = S 43~ & (ER %> 2 ¢ Dean
Smith % 2 &2 ¥ & 5(¢ ol WA m= LA v 2 wEIER 0 )k 5% B
SE e S N R L*Fiii“’«%r’ﬂ-*%ﬁ R AR B s
R E > NERA AR P FEERFEHITE H A RE s T

A=At B4 BSPIAB RIS & (R334 7 » VR AR F E R %K
BB RN R S LR o F IABS & £} ¢ BEyid b (AR
HAPMA G E A B ERAF T EHFIA S L ER T NIEE

AR KR R A E R L £ o
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