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EEHE R AR IR T - R e B E RS L AE S A R omE R B
1998 #F#E NFID Bt & BURFERFT ~ i ettt - REEBeR B R EAL - 4 e FAEE
FEH 542 (Annual Conference on Vaccine Research, ACVR) > HASZFEH &
HrET e o B AR e PR AR ~ MR e (E R RE Bl A AR Ry SR U it
EFEH EEBR Y 275 » ZAEGIZSTEASE 17 F LB HRE
STE AR R E A -

AAEFEE e AR EE (Department of Agriculture, USDA) »
IR ELTERG 0 (Centers for Disease Control and Prevent, US CDC) ~
B an S5 V)8 BLE A ) 2 dn e A4S SR 5T o0 (FDA Center for Biologics
Evaluation and Research, CBER) ~ EZXf#4E0T9EFE (National Institute of
Health, NIH) - B EH B REZ H A& h 00 (Center for Vaccine Development,
University of Maryland) ~ fEMNKEEZEBAZE .00 (Sealy Center for Vaccine
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FAYERT (adjuvants ) ﬁﬁfZE”"UT%EEEI—F it 5 Bl v 2 e A L B R TR

ZiReETIE:

B S EUREBERESURYE (low immunogenicity) #1-FHUJFE (hapten)
LR B (subunit vaccine ) BUARREEZ R IE SE(RS (Tow immune
response ) KA LAFE &G &R EA ST W PR G » EAERKAREE
PR s Z PR ME AR R MR R (breadth of immune
response ) °

B S E MR R 2 R B (Rapidity and/or
Intensity of Immune Response) ~ ¥ i G A% 2 <2 W2 JE T

(Cross-Protective ) EEAE RGN IE L FZIRE S FFHES [ RIERIE .
HHFE (Duration of Response and/or the Ability to Prime for Later
Response ) FRZEN BiE i E e & A A IREE Y FHRE » T8
KEEEHTREMTZIHENMEE (booster) o Hor AR E A &
VS €2 ThEE » B/ VPURERE (antigen sparing) > S8R AT
RFOGAE RS UR 23R4 (Antigen Presenting Cells, APC) WUTHUER
eV - AR R RIRAY IR » BRZSTHE 2 fEK -

B R e R B R R RERCA R - Bl (rotavirus)
J& I O HIAR T - BRI R F R 288 » AR e al ok 4%
RN AR R A AR A BU R EREE T (immunoglobulin A, IgA) > 7
AR — I FERUR S - OSSR A R 2 W R WA 450 53 A7
FRE (Mycobacterium tuberculosis) > RIVE A & RS E(EE
—ARUBHEEN T 40A (typel T helper cell, THI) » DAEA=4HHEA G [ e

(cell- mediated immunity ) » £ 750 A {75 Bf 2 v 78 on E 1T o0 5 92

(immune regulation) - EEAEGBEAVAALHZE » JH{LAAEAY (cell-
mediated) BEERA (Chumoral ) RIEFNE -



Reasons for Including Adjuvants in Vaccines
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Marion F.G., 17" Annual Conference on Vaccine Research (2014)

H 1920 £ Glenny % AZEFRFAE &) (aluminum compound ) 7] DAY 58
HIEEFZ (diphtheria toxoid) RERER » i NEE R 2 FEE
SR 1 EAD - BRSO R 2 e 2 R EE bsn (B,
Aluminum hydroxide) B /K&WEiRSsE (hydrated aluminum phose ) &5 i
B EEE S (Mineral Salts/Gels)  BENIERRIEE K » EH]
FDA LUKz B EE maHA% (European Medicines Agency, EMA) FEGEHEAEAIE]
oy V]

B Adjuvant System 03 (AS03): Fksr B H/KAALH (oil-in-water
emulsion ) HYFE & K& (squalene ) > FH {o7 B i &5 1 % 52 »d 2 g
(GlaxoSmithKline, GSK) FH%& » WifZ A AT Pandermrix®
(A/HINL SRATHERVE S ) K Q-Pan®  (A/HSNI JFRATMERVE G ) %
FEfh ©

B MF59% adjuvant @ ERI RlZKAER] (oil-in-water emulsion) HY

&M% (squalene) > FH¥G AT BUEEEEE (Novartis) B @ Wii%E

{fEFTY AfTunov® (A/HSNI JRETMERVE i ) ~ Focetria® (A/HINI JifT

PERVE & ) K Fluad® (3 EZREMERITHERERE ) EEMm -

B Adjuvant System 04 (AS04) : Epor BHEYTEEZ A BEEE
(monophosphoryl lipid A, MPL) &S bsatHnk - BIRREYINTAE
Y7 ( Microbial Derivatives ) i 1o Bl 7§ & B & 5 % 2% ig
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(GlaxoSmithKline, GSK) BAZEIIZ AT Cervarix® ( AFHHAL
ZeREEE ) B Fendrix® (BRURFRYEET ) S -

b Fal A 2 RIS - B RTEAER S R RE S

B EAEYE (Saponin-Based Materials) @ {540 QS21 ©

B EREME RS EEY) (Human Endogenous Immunomodulators ) @ i1
IL-12 fz IL-2 FEAH#ER (Cytokine) ©

B 4SSV - 40 CpG oligodexoynucleotide e

B MEFZE  WHEESEHEZR (nodified Lethal toxin LT) e

B SERSEREN 0 BRSNS (Virosomal /particle approaches) ©

VERi 2 R

ERITER e 24 - 26 Y 65 BbA B8 AR5 - HE A 2ERMEKR
BN - RIEENEEEAZ S  HESBNEE T EWERRSE
ZHET AW FESEE FDA Marin F. Gruber 18 -L{F 9y S 5% BB AR A%
< 2 MRS BT r] B EE - 95 FDA B HR eI AL v B F e T A ¥
B EHIEEAE - P95 21CFRO10 B HB TREIRATEL 3 BHEGIR
sl S E AR EHER CZ M (safety) ~ 48 (purity) BASEE

(potency ) » MERMRGEMACRIAN B - MEAPZ ISR AEHER 2013 Fds2

"Guidelines on the nonclinical evaluation of vaccine adjuvants and

adjuvanted vaccines JFEHZZE M (preclinical safety) FoRiiFlz:(added

benefit) ZHEEERl > FEA -

B EEPRATEEE (preclinical studies ) HFJE# (T EE E M = 5 Ml iE
(repeated-dose toxicity studies) PAFEHLZRANE FIMGHE > 574k » A
TREREAESMEIER (systemic adverse effects) e

B ERATEES (preclinical studies) B » FES{TERE (in-vivo) &
MY EEREEES (proof-of-concept in animal) BATAREVERGIMED TR
B (functional in-vitro bioassay) DARRELOMAME AR EEENZH
BT RS E R -

B FHAE R e FEsES (early clinical immunogenicity trials) JEER
B P SR A B SR G I A R B 2 e HE e S FERE /7 (enhanced immune
response ) HAPTJHETEREE (antigen sparing effect) e

B ERE = ARERN— e 2R TR 2SS (reproductive
toxicity) B =R AREEERRISIMET - DRI &8 S 2w
N RESE LR RS ER -

Syt i RE e A B R 2 e M B RE 2 54 > BT T AR —
7




REFEERIEEEAEE - T o)aetinst®h (17 endpoints ) ZIFHE MK
JE (405886 ~ FERR - FOR - BALROEMERIN TS ) 4R B EY: » MR
Wl Bmas B (2" endpoints ) Z A RKME (&M - BEE R H M AR L&KL A
B BIEROFSE ) » AT MRS 2 24t - R RUEE A & 7 HUEL IR T
PR E R e B s R e I R B B S S E « (ST eI
H R RSN Z e el A T e R v 2RI (sal ine placebo)
R BB IR B PR 2 e AT HEFE R REA BB RE

(autoimmune ) BCFHEEIMEMSHSE (neuroinflammatory ) FEARUIFRFHEL R

(opticneuritis) MIEEMA#ER (transversemyelitis) FHA RE -
G ER 2D 12 (8 H DL LRy iR ieHiE R -

Development Strategy for Adjuvanted (and
Unadjuvanted) Vaccines

Pre-clinical data Human clinical data  Post-licensure
supportive of adequate to pharmacovi-
initiating clinical support the gilance plan Goal: Safe,

proposed indication

studies fdiice effective, high

quality product

of known
— stability that

can be
Prc:jdtucijrelat\ed data Manufacturing Egﬁﬁug\\{adm?:?: #&j;rfhs;:&ﬂ\:ed
and testing plans ;
adequate to support procgss SNSUTING w/cGMPs,
the manufacturing quality product and  manufacturing
process consistency of controls, QA/QC
manufacture

Marion F.G., 17" Annual Conference on

Vaccine Research (2014)

PERfE A PRk

VR Z FrUAE S B E E AR EE TP 2 EE A > BRI SR R A 2 AR
FIN S E R R R - HEREREE 2 BSRIRARRER > U3Ry LA
B W 2 L e VEEThRE M Z BRI - EEAREN L BT Z
{E AR TSR - BB B S e R ) o AR 1T - e B
RS A /12 M R s esE &R - N e Bi ek 25
1 ETHEECHYRAR - B AR B B e DA% A T B A A AT i (A
2009 FEE S EPH A HIPEAE S A2 58 A/HIND JREWETS - BIRARY S
RS E A R A 2 S S > A TR BRI T B EE R - (s
Coep sl &5 PUEZ 777 (case-by-case ) PERIZAE MF59 ~ ASO3 Kz ASO4
FIREIVE 2RI AR > B L BT RTE AR E R g Z BRPRAT R
apRaERbaaE Hr 2tt  EEIREARDERIFESHENZE R HREE
8 % 2010 SEFa @ 2E AR R AARI B SEEE ASO3 (efIAL HINI
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P EHEE (narcolepsy) ZZEW - BE1RERSS & B GE NI5E T 2 oA
B2 2R NEE - AR GHAKE S R A E % (National
Institute for Health and Welfare, Finland) Hanna Nohynek {4353
TR R BN R A HIND e i B S e BRI 1 2 B ST e -
FHIH T &R AR ASO3 I HINT 22 1 (Pandemr 1 x®) {F 4 - 19 GRAVIERT >
HprfE G A B GRS ERE (risk rate ratio) €95 12~16 » #E—2HH
PRIREE A S ETE AT - TEAYRREERTA HLADOBL*0602 E:AIHYIEHE
EmEIERE - RS2 Pandemr i x®E B B HVRIEL  HIZR BB (orexin
NH§Fs hypocretin, HCRT) B(EBOHEMERD - BEURIENIZR - M85 £ AR
BWIREER » Ho—F Pandemrix® A/HIN] PUIR &5 EAA L7 AL RE IR H 7S
Pl Cautoantigen) » AIEAZE HASHIZIE - T ASO3 VERIAIY 58 H S %
FZHE » S5—IRsii AR B Pandemrix® A/HINI Z IMEREEEEZ (hemagglutinin,
HA) $iF55 275-287 HyRGFEREEL HCRTse s K2 HCRTsr o0 7 2E DR RE - I A] 8551
CD4" T 4l S EEUEHEERYSE 4 - 10 ASO3 TR Rybe s on s K IERYE T -

Results of the Finnish
Retrospective Cohort Study

RR in validated child-adolescent cases in Finland

NaFERIEESY Follow-up years | Relative Risk
cases
Follow-up period g
Not Vace Not Vace Risk | 95% | 95%
vacc vacc ratio | LCL | UCL
First contact:
2009-01-01 to 7 57 11069247 | 762461 | 114 | 5.6 275
2010-12-31
First contact:
2009-01-01 to 7 46 | 986195 | 510874 |12.7| 6.1 | 30.8
2010-08-15

Vaccine attributable risk for developing narcolepsy
=6 /100 000 among those vaccinated 4-19 years of age

ok 2
Nohynek et al PLOS One 2012 | riachon

In All Countries Where Pandemrix® Was Used
in Large Numbers in Susceptibles, Association

Country | Age Study Definition Follow up Risk (RR/ | 95 % Cl
group design of onset period OR)
yrs
1247

Finland 4-19 Cohort 1. contact 1.1.2009- 6.1-30.8
with HC 15.8.2010
Sweden <19 Cohort Date of dg 1.10.2009-
GA4T 4 31.12.2010 4.06 2.87-558
21- 30 Cohort 1.10.2009 — 2.18 1.00-4.75
31- <40 31.12.2011 1.58 0.68-3.44
Ireland 5-19 Cohort 1. contact 1.4.2009- 13.0 46-347
with HC 31.12.2010
France <19 Case- Date of 1.4.2009- 5.1 2.11-12.3
>19 Control referral 30.4.2011 3.9 1.4-11.0 0 )
MSLT Hana N., 17" Annual Conference on Vaccine
Norway 4-19 Cohort Date of EDS  1.10.2009 - 14.5
by patient  30.6.2010 Research (2014)
UK 4-19 CaseCohort Date of EDS 6 months 16.2 3.1-845 9
SCCS recorded by post 9.9 21-479
GP/centre vaccination ~—/




Suggested Biological Mechanism: Immune Mediated
Pandemrix” as an Accelerator of Narcolepsy: Rapid
Disease Development after Vaccination

Pandemrix®
\ bystander effect and/or
= a booster of autoimmunity

tin / Orexin
producing neurons

in hypothalamus
0 5 8 10 years
HLADQB1*0602 Daytime  Diagnosis
Immune response  gjgepiness
Against neurons i:cg:f'ii for

Hana N., 17" Annual Conference on Vaccine Research (2014)

ENVIRONMENTAL EtIOIOgy Of
EXPOSURE
Narcolepsy
%)
=3 GENETIC
I | PREDISPOSITION
O | HLADGB1"0602 CLINICAL
L INJURY TO ONSET
o} CRITICAL CELLS
» PRODUCING
@ HYPOCRETIN
=2 PRE-DISEASE
DISEASE
TIME

Figure 1—Model for the etiology of narcolepsy, modified from a
similar model proposed for type | diabetes.'

W.T. Longstreth, Slreep Vol 30, No.1 (2007)

Z FEUR TR E R Z SR BRI

MATMERECE % % (influenza virus ) & 70 IE 35 K W 3 FF
(orthomyxoviridae ) FEEER (negative single-strand) RNA JEH: * #%
M5 NE, » o B ERAEEEZL (hemagglutinin, HA) ~ &SR
(neuraminidase, NA) ~ #ZHEE&E H (nucleocapsid, NP) -~ FE&EIEMEH
(nonstructure protein, NS)~ ZEEEH Ml BiM2 (matrix protein, M)~
2247 PA ~ PB1 #1 PB2 4T (polymerase, P) % 9 R HEEN » HAX
AR AT RN B P e Ty Ry = R
B AR FESE (Inactivated virus vaccine) * VBRI EWEES -

10



7 1940 40 SOIEARBT  gngso ™
SEAL TS (whole virion)  onnostooky §
R R - (R EEE R
R E LR E AR AL HA
Bl NA Bl 2 2R (split
virion) AT > HATEIRE
[ 26 BURZ AL 2 AT R IR
B 0 BN RS
P & PRSI N A] oy R B
& ( monovalent ) ~ = {&#
( trivalent ) k¢ MY & #Y
(quadrivalent ) e

5 MR FE % E ( Live
attenuated vaccine ) : B SE—EEMREER I THERVE 1Y 2003 4
GCE[ER FDA R4 B rT > BMA 7Ry 2007 FEAZ AR R » INASEANE S R
HEME 2 BEmREF RPUR » AR 7 =R & A (intranasal
inoculation) » BN E L EMEE - A DUKRFT & PUFEE > B =8

(trivalent) KPUEA! (quadrivalent) -

B RN ELHEE (Recombinant vaccine) : 2013 “E3EE] FDA X AERIIEEE—
{EEREARA TR E S - B S i SRy 5w » L
EeE AN R IR %% (Baculovius Expression Vector System, BEVS)
RERTTIERVE 3 2 HA PURE AR » DUEREEEAY HA 2Tt
DiFER  (HEHNERBEHRA LY G TENETEE N RKRIE )
RS - HATSE RET 18-49 BRECAEA -

MM EEEE R EHES  AFEEFF2IRE - Rl B RiE

i 25 (0 HA R NA LR AE B e NSV 2RI R T RV B R 55 B 17 RNA i 35
Bz B 8 B » BURE SR R AN E R EH A DU (Ag drift)
EPURIE (Ag shift) > FRLABEEIRHER > BFEEZEHAEKORTRE
BRI RIBERATHIR SR » M2 WHO XA 2 H & 9 HASEILEER R p
BRAFAIRERAT 2 WPk - P& B EERE Ko e F & 2 P - AR
BTG EY R - R R TR i PRe S E S B A 2
FEFREENT] - FEEREZ AP E - OETRMELE » AR A GBI
s (E - RIATRRIERARAT - RIS e i b s i e 2 TR AU
fTMEEVE S E (Next-generation influenza vaccine ) Mz HARFHYRH
RIEE R AA (universal ) JREE e » 8 FH AR o v B 4 H AR Rya
11
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polymerase component

polymerase component
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nonstructure protein

gate2biotech.com



a1l A A T R A B T R B 2 AR R Chumoral ) BAAHAERY (cellular)
TN E > H e J1 Al K AfFAE (long-lasting) W B AR X IRE
(cross-strain protection) HYRUR - (BB N RIEGFEEAN TR » #t
Hm AR B HECE S E B R O E AT E2 o FAEH T
FEFIEEPREEAE (Clinical Evaluation ) FEES - ?..?’,\ﬁ_&gﬁﬂn[ﬁm(Natmnal
Institute of Health, NIH) B @& M Y% (National institute
of Allergy and Infectious Disease, NIAID) Rachelle Salomon 5% »
ZIFETEBINIH N 40 R (EETE] B AT E R ERYHANP-Matrix 1 e Matrix
2 HFEME > WHEHRHE PSR EERIERSEORI TR E WE 2 R
PR EEEAZET cell epitopes influenza vaccine °

Table 1. Current and New Approaches to Influenza-Vaccine Production.

Vaccine Stage of Development
Preclinical Phase 1 and 2 Phase 3
Development Clinical Testing Clinical Testing Licensed or Approved

Inactivated vaccines

Egg-based Yes Yes Yes Yes

Cell-based Yes Yes Yes In Europe but not in the
United States

With adjuvant Yes Yes Yes In Europe but not in the
United States

Live attenuated vaccines

Egg-based Yes Yes Yes Yes
Cell-based Yes Yes No No
Next generation
Recombinant proteins Yes Yes Yes No
Viruslike particles Yes Yes No No
Viral vectors Yes Yes No No
DMA-based vaccines Yes Yes No No
Universal vaccines Yes Yes No No

Lambert LC. N Engl J Med.2010 Nov 18; 363(21):2036-44

Universal Influenza Vaccine
Pipeline

Basic
Research
= LAIV by de- ® Chimeric HA - ® Recombinan
optimizing codon expressing protein
pairs denovo head and expressing
conserved stem influenza T cell
= Headless HA- epitopes
stabilized " LAIV- Single
conserved HA Replication
stem

" Computationally
s M2e VLPs Optimized
Consensus HA

s M2e gold‘

Rachelle S., 17" Annual Conference on Vaccine Research (2014) 12



=~ FrEE w A MR

N R e P EEHE 2R (R RER WA
? PGS RCE . FIRFICR IR A S s 20k - IR IEERYER

AR S Frel > KAt 3 (Orthopoxvirus variola) iMPgIT 1795 3
l S EEERAN (Dr. Edward Jenner ) #ERFFAFU2TA B REKRALE
A 1798 FER MG E A (variolation) BJDIARTEIAFCEE: » Al
Ry B S — (Bt et 2 RPERACEL » 21 1 19 Al AR AE IR s S B
R (Dr. Louis Pasteur) FFSHNEEMNMESHG KR - #BEEERE
JWeE (Bacillus anthracis) B1Z%3MEKARE (Pasteurella multocida
B ESERL avian cholera) A EAFEHERIRAVRE @ AHETEE
1% - AIOREAF GBS BN Z R - 1R RAE R e (Rabies virus)
PR EAREMRT - IR AR A A SUaRIT
NIFRERE, - VRN EREERI R T4l osives 4 » IR
Vet Ryl (vaccine ) WHABUEMAVEEREE » #EA 20 HEREEMA
V2 FOR IR B R H &Y » R - THD 45 %W
(tuberculosis) AYF7r# (Bacillus Calmette - Guérin,BCG) ~ HUE
(diphtheria) EABZEE (tetanus ) BB ZEM (toxoid) & ~ Vhreil
YPE/INGURE (polio) ~ i ~ 7Kg ~ B & ”H?ii‘?r%‘fiﬁ% eSS
ISR ES - GBS EIEBSEE  ZIEMESEY RS RS
HHES - MR EHRERE - TR E’ji Bt - DIANTE(LEORE

IR IFRREE PR By - W TR &S i A e slERaE A

T RER% RS b e

T B i B 55 e 20
21 HHEIE RIS RES - IAURRIREE 22 (Mayo Clinic college of
Medicine) & &R+ (Dr.Gregory A. Poland) %/ vaccinology 2.0 >
HANA EZE R EREAEYIRLS - Wlica NS YR B R s V&
sty - B DU S R =
BB %2 ( Reverse vaccinology ) : #E F 8 §% 40 B =
(transcriptomics) ~ ZEH'EREE (proteomics) MRALTHANEERER
(epitope prediction algorithrms) ZET E » i FHEEFSHEREE S HTHR
L A RER IR - Al i N B R EVE R DU K B 20 T 4R
Az (epitope) EFF - FIREAEEEES (candidate) HEITIREW
7 M -
W TEHEEE (vaccinomics ) @ B —FETEAIAY (predicitive) RAEHGMERY

13




(individualized) ZEERFE (vaccinology) > 2007 &GN EHE L E
SRR #45E - IR UTE s T ERE IR Y 25 - e EEEA
RV IR SE IR B RS BCREFHY R AL R B8 22 (epigenomics ) »
EHERGE - ERHAGE K R AR EEHG R ( immunogenomi cs ) & -
TN BRI 1 AT A A A FE D e A A 7 B B A {E RS A v
A

W 2 (systemvaccinology) * IFREEAYIREAIRE S - TYEEE K
e b DUTE RFENE S E A B M HTAS B TE R s S e
PR Z Y B A Y e RS 2 M O B FERA % » M DA e B B sk TR
MBS H A TR AR E S - 35 E 2 A2%AVERH -

B SR EE (structural vaccinology ) M & a2 (vaccine
informatics) : JEFILIMZIEHSR (nuclear magnetic resonance, NMR)
Fe X St AS G E YR A YRl - HIRDUR ~ R AR T 3 E
EIEEE M AR B A Y E SR i B IR v s ~ AR ~ HIERE (il
FHEFA] 2 SR iR 385 -

[_E‘-W I\“I:\‘r'l)("l.[!\lll_ : o .
Individualized/Precision Vaccinology

ol

Drug toxic but Drug toxic but

beneficial NOT beneficial

ﬂh Same dlagnc‘sv.lz’.\A %
same prescription

Drug NOT toxic and Drug NOT
NOT beneficial ar:dgheger:gi:llc

Gregory A. P.17" Annual Conference on Vaccine Research (2014)

T B v B A5 PR
EEUISIRY H ACHS S8 5 i (Japanese encephalitis mouse-brain vaccine,
JE- MB) 1950 FAH HARER R LR (nakayama strain) HARKE RIH
BRSNS T DA VEB B 0 1960 4K TE-MB Bta{E AT H AR
x%ﬁ@ AR TRPIRE ST » 1990 FEABGH S5, JE-MB &5 (5%
HIZEPEAPER (neurologic symptoms) FL&HE3R (encephalitis) ~ fliE

14



(seizure) ~ FEJ5SEH (gait disturbances) > #ERLGFESZ 0.1~2
A > BN A S B A e fa o B0/ MZAEREE TE-MB (&3 AR 250N
S MEMS RS2 38X (acute disseminated encephalomyelitis, ADEM)
2 Z=H > BERE SR JE-MB B2 ADEM B M~ HREETE - WHO 2Bk

e ARy

ML Z ES (global advisory committee on vaccine safety, GACVS)
I51E 2005 3 B BH R RER T T7A B8 H ANHS 3% 5 e B B R 008 28
FERRIE R T RS Y H A SR S B e DA — A e A > PR RE R — (R AR
7ZE H K & S e YR BROR B e P9 (Biken) » tWEARH 2006 FiEElF
1F JE-MB ¥4z - Wi AR s ILSEPE (Beijing strain) HA
BRI - AR LR B B AR 38 v -

BORT A H AR e J e Horp 2 — Ry S5 EITRE PATH 14 BhBREE 2 TS REE

(live attenuated )SA14-14-2 J i KB EIEE Hr{E 24K (Sanof iPasteur )
FrasHvsEm M (chimeric) JEMREE SA14-14-2 Y& 2 78 - PATH A& 2
REE Y 1988 FHUSELERFT 1% - PR noMNE R R HS Eisra] »
B> 1990 4 ~ JEJERT 2001 4 ~ rERg LA EHEE 7Y 2002 4 ~ EIERL 2000
A~ BRI 2008 4 ~ BREHZER 2009 4 ~ B2k PE nn B AR A 2013 F3F ]
i B SSEEIEA TR RS e A 2011 FERUEELSEET ] JEME
B M E AN A LI i YA e R R TR B T T 2o Rl i » WL A] DER e
SR REERAE » WHO BRI L it Z B 7t 2013 4 7 HEmaaETs
o FHER] SA 14-14-2 (BTRILEMRE AR W5 ) /& bR E b
HY_ ERTAEE RIS - 2 m A RENZ 2t - BB FRRIERN
R RRER - DI IE e S R A S R AR A e
BPUH AR R B < Pre€ )7 » REEEAAEA H ARG s - HRIEAEA
R EHE S E -

JE Vaccine Manufacturers

: Inactivated Mouse YES Disease
Ll Brain (1950s) 3 A endpoint
Intercell/ Biological E/ [ Serologic
e Inactivated Cell-based | YES (2009) 23 YES et
SA 14-14-2 strain
Biken/Kakestuken/
Beijing Inactivated Cell-based | YES (2011) 3 VES Serologic
Tiantan/Liaonang Beijing strain(s) correlate
Chengdu
Bharat Inactivated cell-based YES (2012) 2 Uricartain Serologic
Indian strain correlate
hi Institute of
CB ii';'::i:'alr';:::uec.: Live, attenuated YES 1o - Disease
A 14-14- i
(COIBP) SA 14-14-2 (1988) endpoint
ChimeriVax™-JE ;
SanofiPasteur Hve scepuared e ; ot iz::?:tlz
SA 14-14-2

**Based on studies 4-5 years post-vaccination

Kathleen M.N. 17" Annual Conference on Vaccine Research (2014)
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Seroconversion and Seroprotection of
ChimeriVax™-JE and SA 14-14-2

Vaccine recipient type: ChimeriVax™-JE SA 14-14-2 ChimeriVax™-JE  SA 14-14-2

D38 cerotorverteqtt 99.2% 99.2% 97.6% 97.6%
(95.7-100) (95.7-100) (93.1-99.5)  (93.1-99.5)
94.5% 97.2% 84.1% 89.0%
“, 7k k
D180 “seroprotected (89.4-97.6) (93.1-99.2) (77.2-89.7)  (82.7-93.6)
88.1% 97.3% 76.8% 87.5%
Doy crobocied (81.6-92.9) (93.1-99.2) (68.9-83.4)  (81.0-92.4)
D28 GMT 507 370 198 171
D360 GMT 118 103 N/A N/A

* JE-CV is ChimeriVax™-JE vaccine’s chimeric strain

** PRNTS0 titer > 10
Feroldi et al. PIDJ April 2014

HPATH

Kathleen M.N. 17" Annual Conference on Vaccine Research (2014)

EHEEL (Dengue fever) —H HEVTEIZ ERIHKATER » #ist 2010 4F
2ER%T 9,600 B A\ B E 5 HEEYET (Dengue fever virus, DENV) EiZL35
B3 G BRI R i = A PSS d R HATsa vy £ 2 — M
BORRF-H2 DNEV 43 By 1~4 B > BrIE RN 2E AL S PU5 DENV 2 (rehifs - A
PSR R BN 2 (R TiRS - & B A B R s - A S S
RIS 2 BB A anfahe o BEARGT 2 SR ST 55 BE AL P A S B B v
bFFE% > AN IR T A g DA RE REIE R Al B B A 2 1 ~4 BB S B 6
OB RS (AHE CYD23) E5eRkER 2 A A RS ES - Wi A 3 BHslls
e H ATRI > S B E S G vl ZE 4= ¥ DENV3 Kz DENV4 7 fRE&RE ST > 1]
BER B b E AR A THE(ER - %7 DENV-1 R ER5YHIfREE ST - %A DENV-2
RN AR OREERE T - IR Mt H3RAE S5 B NIH B 45HY Mutant
DENV1,3,4 and 2/4 chimera %5 ;i FHBLEE( takeda )FAZEHY DENV1/2, 3/2,
4/2 chimera f& i > WAL EEEE B R1FEE AEFMERARN - 0565
FR4E 05T -

STATUS

Candidate tetravalent dengue
vaccines in human trials Manidol - discortinued
Sanofi - in phase lll
Takeda — in phase I, nearing phase Il

NIH - extensive phase |, Butantan
vaccine nearing phase | and Il

GSK —in phase |
Merck — in phase |

= LIVE ATTENUATED

— Mahidol — dengue 1 — 4 passaged in tissue
culture.

— Sanofi — dengue 1 — 4/yellow fever chimera

— Takeda — mutant dengue 2, dengue 1,3, 4/dengue
2 chimera

— NIH — mutagenized dengue 1, 3, 4, dengue 2/4
chimera

= INACTIVATED
— GSK - inactivated whole virus
— Merck — subunit vaccine

Scott B.H. 17" Annual Conference on Vaccine Research (2014)



U - R AR

P& e (o H ECR  F[RE &

e BN Y EEm - RSSO & B A EE PR AT B PR - WZRER
FPEREREE SRR e BRI T S B A TERE R B E
eig HAUSF e )7 r] SLE AR & » DI M dEE 2 R )] - IR
RN » BEZR I oo BRI Sy R - HA R SIRY RS B RS
FErm i o MEE R - R se i TR E AR » iEEE
FIERSET » IER A EBRRZEFE - R m Bk b o S
B PR (Benefit) B2 fa (Risk) 7 M ies v 28 e (R FEVE V71 228 » S5
PRI E HIELTETH0M(CDC) Uemesh 8- {EAE AL & > ZHALESR » 1999
FE FDA A 25 1 lmim 3 i -Rotashield » BEZNS AT HE
oS S R PR AT R FE RS > WES AR fn 2 e i E - (H e
S PR LA B 2 BR K 2B BB (intussusception) ZSEAR » &84 & AT IR
P EE A GERI R ARER 2 — W EZ & B 1 1% » FDA {#
AR ] > &E2 9T 57 BilH GSK K MSD Wl 2 SR ELEE — (iigik
R m-Rotarix k& RotaTeq » 4% FHEE R HYER R i SR R Bn e g W A i A~
S NNEE A ARG R (AR (E TS 1E 0.07~6.4 Z[H] ) #(35Ed FDA
J7> 2006 FEAx ¢ BRI PEEE fn 2 (£ HETR] > B #E7Y Rotashield AYALES » RIS
88 IR B < LR O EipiayaEE e e VeSS
M EHREPE ~ EPEEF - BN KRB F BN B R LA R A
REhnRGE R A TE N - KR RIFHEENEEH - WwilR R E R EER 2 B4
RV ERRTM: - 28m s MR E T % AR g 2 Bt — 8y
1/10,000 RFE Ry 2~3/100,000 - & fa fiemi—s » M CDC IR A&
NSRS < e AN KRGS AR R (efficacy) Al
85~98%LA | » RIE3ERE] CDC FEMEMT s (Bene it ) BAE [ (Risk) 1% @ K%M
ST By s e T & ( recommended dosing schedules) » AR
2010 2 A= wmT o % e PR S I FEL T (E ) < iRt s i 2D B 2485850
F(porcine circovirus, PCV)/53« S » AR AEHMSZ2Z E 5 (WHO
Safety Committee)? 2013 & 12 A ¥ L MAfEL B #H " finding reassuring

that risk of intussusception small compared to benefit | 4&5:f @ Hi3E

CDC HYREAG 5 R —2X > 5940 Uemesh -2 S M TRl TN RTE Ryl i 132
MBCRAENESEZ 8 KRPBE R AR A AN R B2 rE
RO - RN RN 5 FHATER 2 Thas - DLEWE ~ B H i BLa 5
(Diphtheria~pertussis & tetanus, DTPEZ S BB (KB EEEIE 1T
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A FEREEIF AR 77l R BR S L A 1.5 (B 1R A 10 ~ 4 {8 H &2 6.5 (i H s 5
IEHREE 2 By - DUEREIRETIE -

Risk of Intussusception in Brazil & Mexico Low-Level Risk in 1st Week after Dose 1 of

Both Vaccines

: No. of ROTARIX® Relative Risk
Risk
Country | i Dose 1 Dose 2 Doses Observed | Expected | gy ¢
~154,000 3 0.87 3.451(0.7-10.1)
Incidence Ratio (95% CI)
Brazil 1-7 1.1(0.3t0 3.3) 2.6(1.3t0 5.2) No. of .
: | Relative Risk
Mexico | 17 | 53(3.0t09.3) | 1.8(09t038) ROTATEQ® | Observed | Expected | ™50, c?}
Doses
Excess risk of 1-2 per 100,000 ~110,000 3 057 [525(1.1-15.4)

No risk after dose 2 or 3

Patel et al, NEIM 2011 Buttery et al, Vaccine 2011

19

Age
High Efficacy of Both Vaccines in Trials in

of Immunization of US Infants with DTP Vaccine

High/Middle Income Countries

100

arl et al and Rulz-Palatios et al, NEIM 2006
cot, 2007

“Tai et al. Pediatrics 2006

a0 88.1% ~}/’/r—ﬂ A e R ..-"—
" | e e
{ . 1 -
Vaccine Region Efficacy (95%Cl) %, m / z o
/ :
Rotarix® Europe 96% (90%-99%) 2 50 / i
8 w0 / ! —— First dose
@ o
Rotarix® Latin America 85% (72%-92%) & 3 / ’—’ ol f:‘rz";:g“
20 JI / | Recommended age
RotaTeq® Europe/US 98% (88%-100%) 10 / A
0
0 1 2 3 4 5 6 T 8 8 10 N 12
Age (months)

Dr. Umesh D.P. 17" Annual Conference on Vaccine Research (2014)

B iR R AR R =

T e PR R MRER B 2 BB TEL  RACHLE RS St e T BUR BRI
JRE > R 19TOFARBR KA ST |35 2 BUAWE® » 5 A dH SRR R/ N Sl ik
B R e B B AR o /NSRRI SR Ry B R K 3% (Poliomyelitis) » ARG
JWELP EE (poliovi rus ) JE R AL AZ RSB » poliovi rus RELME A I3 1~3 =41 »
HHUNLRE 2 T E A N E 0 19555 Dr. Jonas Edward SalkZFHARY
NG B » 55— A19634EDr. Albert SabinZdHHAY ARG MK » E1988
AR ST A R (WHA) e 2 BROMR A B B RATEILIK » &3 304F/Y35 1T
HH2001 FERL S A 55 280 NSRBIV SR B 10508 1A R 58 380 N S B A 5
JeAIEE ~ BRI B 2 TR S MR T Rl A ERORAES T - A
ZHAR201 3 HEE D H A A DO 3R (% PE L BIS 5185 (2013-2018) » He OIS
PR v e T DAZE AR P N SE R B R A TR ST - MRS SR 228 N
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PR S EAZEE  §EE T MHEREICE R BT E A4 FE B kg st -
s Rk B M i R B BB A B b N SR R B > DARIRE R AT A B AR
TR MREE EIRATS 38 2 B REICE 3% WETE 201 4F RGN A g 4 40
/NSRBI < (B2 7201958 A% 1 =8 D IR S R/ R
T IARRATE /N Sl B v A T K E AR 2B S T- B R » W SE A s/ N
WRBRAEEN o 1l - IR R AN b e I B MR B e TR e (R~ FR K%
R (B v » PRI L s o] e P i B e ol s 2 e i B R e 07 = U1
2 i R TR R FH » LB R AR (R R SR RO 22 1Y 28 = SR 2 (SE A
Ry RTHETE B A& A O A E RS N -

SN R B AR 2 25 @ (Bil1l and Melinda Gates Foundation)Penny
IR K Rk D2y b 2 BN MR » BR AT P2 ST Y N SURBE R e B 284 b
G5 1 i 3% R K R 2 v Bl A PS5 v R R R F B 38 SRR R RITTRERET L RS
RIEFE -~ SIS IR R R SR A RS AR
FHFFENE 2 7] DURER 5 25 B M -

[l LEADING CAUSES OF MORTALITY IN CHILDREN UNDER

FIVE
Vaccine Development Priorities

Near-term

« Poliovirus vaccines

+ Pneumococcal conjugate vaccines
+ Rotavirus vaccines

Mid- and long-term

+  Maternal immunization platform
+ Malaria

«  HIV

« TB

Diarrhea*

Measles
1% |

Meningitis 2%
3%

Source: CHERG 2013; *=includes neonatal dealhs

Dr. Penny H. 17" Annual Conference on Vaccine Research (2014)
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A Precipitous Drop in Polio

Annual Global Wild Poliovirus Case Burden, 1985-2012

400

~ s
=3 E=3
E=1 t=3
L N

Number (thousands)

=
=
N

2582592388588 8zc8838g5822¢c¢
222222222222 222RRRRRRRARRRIRERR

GPEI TIMELINE AND INACTIVATED POLIOVIRUS VACCINE
(IPV) DOSES NEEDED FOR GAVI COUNTRIES

Last wild polio tOPV-bOPY Global Stop
case switch certification bOPV
Anticipated v v v v
timeline
2013 2014 2015 2016 2017 2018 2019-2020
I =250 milkon dosed
§  if2dose schedule
180 l 163 i
& 180 137 138
5 140 127
Required = 120 - F
supply in IPV E 4004
introducing ﬁ a0
countries, 8 60
2014-2018 40
20 15 .
0 . |
2014 2015 2016 2017 2018 Post-2018
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FHE RIS ESE (maternal immunization)

1% WHO ERHEURR RIS R4 s BRI N 22 7 AR BRI (5 3
(Maternal and Neonatal Tetanus, MNT) - tHERIAILEHEER T RESERHEE , HAT
Rt a B ERe s (UNICEF) EZEAmAN RS @ BT G ESN - Hk
HoAth SR B A EAYE RS E, ~ RITHERE - B H % - WRGER SR B
RS M 8 B R IE S R B R M AV SRS Ry BRSSP B 5K (maternal
inmunization) » J7A RS EHE A LR o AN IREIE - FEH
Fafd B piRs IR Ht4s T » ERIEREFIELTHN; 00 (C0C) B A VE LR TR E
20



JEES (inactivated influenza vaccine) & HME~ H HEZ - BHEE 3 &—Z& E(Tdap)
HI s P i ade it T v » FH DAMERE BRI RIS R » MEHEEE RIS S A i R BH B &y
TS L ER R EE 2 EARIEI (L RitH CDC Bl FDA HL[E#(E
2 HEEWAR BB 45 (Vaccine Adverse Event Reporting System, VAERS)$1%}
AMET =S EHPVA)  BE HIND RS - = E N E bR RIEE EE (TIV) »
U~ H X~ B 3 &Y e (Tdap) k& LU {EES SRS R e B (MC VA & i
T Sm R R BT 40 HT 2006-2011 S 1EfE HPV4 S 2 224 1 49 93.2%
AT AR E M HERRY 0.8%RI5 4 H AN EE Bt » B —M22 0w B 2R ZEBSE
AERY & 2 RIE 104%~22.4% » BT i < Z2im M EL W S & 2= 51 - 5 DA
1990-2009 FF-ZREF MR R EF TR H 2R FE B AR 3 AR 224 Ky 14.4% 5 2005-5009
FIBHET] Tdap & AR 2.9% » Jitif] MCV4 BYZE 4% Fy 16.5% » TR
EA2E - 3 2009-2010 FEH 2 HINT FEEHY 288 firZadm P RIIA 120 fir(41.7%)5
A B ZREAGIRN - HEREELE i Ry eAlE HIND HulAERE - (ARG SRER BR
HINT fEE /MY EER 4 AR (LIRS - LN > WA HERE
Bpiids - ERAE R RIS RIEBUR -

il MATERNAL IMMUNIZATION: A SINGLE PLATFORM
TARGETING FIVE DISEASES

= Prevent mortality in neonates and very young
infants through immunization of mothers and
transplacental antibodies transfer

Tetanus

Pertussis

Dr. Penny H. 17" Annual Conference on Vaccine Research (2014)
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B SR

F—Ebsr B

BB E RS R T 2B B i - B2 RN i i 2R
SEERATRIOIAT] ~ VIIRAERER - BT Z NREERR R/
HAHE S e~ SRR R B AT R E e m b - RS IR A H
FIEES N PUE 5 A A B > AR B A AIRITED - 572
FRBRSE EAL AL (S AT AL i AEA G YR Rl A (S 5 [ AR A -
IIEAER A BRI TR 2 B H S ks - HBIRERETR K - 28k
HE A RS Ry B s HonfliesT - NSRBI > EELA
M AR EHIbEFT 2 RS - R A I B i B BRI 2 70K

WEI N F e B BB SRS B ] > M Ay b 50 R PR A
E—[EEREEIR SRR - e E e so AR AR S I T hnte e
Ry > BUSRAZRES PIC/S GMP ARERHYER - el Hifs EriEra] > B
RAIMGREESRTE T4 RAVDE > Bt - RGEERVIRERETGIER - HERd
P e B AR LA B ARER B Gt A S E S - ARSIl & RE 218 T
AR (E A > BEREHE IO TR - PRERSSZ e HE 501 > B ahlen (& HAS
wEl] ~ FREN R FEIREA T > AEIREmE BN AL S > NS
e e EE Bl R SR - REIRBHSERON - R T BAlE &SR B acials
BT Rl TAF > SRR AR N A B 2 BRI LS R T AR R
Bl > PE Stmbap R IR AL - DRI A L B AR

S ERgy HEREE E an i g B L (F 2 A AeiE

(1) FREMrF ol - BLERpg s ~ TP~ H A R B ] e H A
SROFATIERIER > BRATREE A 2w AT Ry (R B AR Y oh L Lk H AR 3%
FHHYRZ A B ¥ A H A St 3 A g sE PR (R G S R F A S
A ENE R T 2R E RGN 2005 FEREWER
FEETRF (5 R R TR A SR > DR — (U B - PAE RS
{50 F S At B A J L e v 2 ol Ry AR BB B e v < R T
an > SR AN H ATE RS SRR A S b 2 18 - DL
AT 7EREU = M B iR T R A B A T b e 4
DRIEE A 2 B v o 2 220 e AR B ARG B b S9N Ry Tl R
P i FERE S TP AR OK - REIE B T R A Y St
FEATETLE M SA14-14-2 HANE 3 e i A2 72 TR > 6% 2013
F5e T FTAs e 2 H AR 3% % B I 18 T U A S AR ST B RE RS
(prequalified) A £72 {H B 5 g o S S A B B S0 AR I Z B R (o - Tl
BRAT H AR 3y e e 9 40T B BUAR » MR N BUS Rt A R E
W R NS AR R L sk B AR 38 28 9 2 v S AR G
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(2)

(3)

ACHAFFAE 2 R T B AS R S A R AR AE o o RIERA
CUINERN SRl spd - i RN s A Y AV e R s
tebper & BlgER R > WESIARDEMIRE H AR R e > o2
2 HpiEpE 7% - T DA 5 AU TR e AR 5
JRFE(SOP) » M BRE T AN A Ehi I BB A R 75 o] e A A
WA R ERFTEE - DARF & MR A 58 O BEER PR AT BLEE R R 1%
2 RS R SR B R R TR K -

A AHER SN 2013 27 H 19 HigH #5151 SA 14-14-2 37
RIS RS R E A L B E HREE B A EASRE  1B
R E R iR EHEIE - USRS B S s e a4 2
BRI > H el R RS s - DA E AT HA
RS SR PRS- fEER - TEIRE(HE AR HAHS 8 i 1% » S i
VT T % TR -

E R EE S AT BT RTS A B E N s Eass A e 2 Blrhay > B
TR T TR R TR > ZRIT P A s A EIR
fil > FRAF R BEYENEREZRE > EEAERIE > EX25
ARIVER > 40 2009 555 A AS03 7] HINI S H A 5 |28 B g i
EZAEE > HEREERAE ST 8 0 R R R B B e AR MR A T
WFFEERE - A A e s > FREIHER 2009 4 HINT SR E0RA T
HAR > WoRE EZTHE & G FER R REE S 2 5
S, > (BRI IS RSN - REERE SR ZE > B
s R TR EUEE ASO3 37 (A | S e BRI - o SELAth 3 Y (A 2
e A ELRERIER BRSO > (E hE S ER S 2 2%
RS - WS RS & w s B TR SR 502 W MFS9 Kz AS04
ZEMEIK(0il-in-water)ERY > HYNE 2R BEIHA M (6 (7]
UL B EUESEUEA 18 - IER SR ST R (e T
% DIRERERERTR K -
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