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£X: Schwartz et. al., The Dengue Vaccine Pipeline: Implications for the Future of Dengue Control,
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*WRAIR: Walter Reed Army Institute of Research(O|=2 €H 2| Sz H{4)
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VACCINE COMPOSITIONS FOR THE
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o COMPOSITION OF SUBUNIT DENGUE National Cheng Kung
5 US 16/906134  2020-12-24 VACCINE University
International Centre for
6 EP2015-775490 2017-07-12 VACCINE Genetic Engineering and
Biotechnology
7 US 14/724409  2019-10-01 Dengue hemorrhagic fever virus MicroVAX, LLC
vaccine
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Vaccine combination against multiple
9 US 15/494945  2018-05-17 dengue virus serotypes and preparation NATIONAL TSING HUA
o UNIVERSITY
and application thereof
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Dengue virus vaccine compositions and

methods of use thereof

Dengue tetravalent vaccine containing a
common 30 nucleotide deletion in the
3'-UTR of dengue types 1,2,3, and 4,
or antigenic chimeric dengue viruses
1,2,3, and 4

Dengue virus vaccine composition

Development of dengue virus vaccine
components

Adenoviral vector-based dengue fever
vaccine

Lipidated vaccine against dengue virus
infection

Methods and compositions for dengue
virus vaccines

COMPOSITIONS FOR DENGUE VIRUS
VACCINES AND THEIR USE

Multivalent dengue vaccine composition
comprising a mixture of attenuated
dengue viruses from different
serotypes

LIVE VIRUS HAVING A BANK OF
DENGUE VIRUS ATTENUATED
STRAINS, AND A DENGUE VACCINE
CONTAINING SAME AS ANTIGENS

2

]
i

Merck Sharp & Dohme
Corp.
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America, as represented
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The University of North
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The University of North
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P-1. DENGUE VACCINE UNIT DOSE AND ADMINISTRATION THEREOF

Current
IPC(Main)

2SS

US 2022-0226401 A1 2M/52Y 2022.07.21
US 17/274016 =HY 2019.09.05

Takeda Vaccines, Inc. SIHX} Derek WALLACE | Inge LEFEVRE
AB1K-035/76 SEIYE HAE

AU2019335006A1 | AU2020331884A1 | BR112021003962A2 | CA3111332A1 |
CA3147807A1 | CN112912106A | CN114555113A | CO2021003931A2 | DK3620174T3
| ECSP21023398A | EP2018-192701 | EP2018-192711 | EP2018-192717 |
EP2018-192776 | EP2018-192787 | EP2018-192793 | EP2018-192800 |
EP2018-192814 | EP2019-154334 | EP2019-161184 | EP3620174B1 | EP3846849A1
| EP4013451AT | EP4082568AT | ES2908304T3 | FI3620174T3 | 1D201907241 |
IDP00201907241 |  IDPID2019-07241 | IL281177A | IN202117015690 |
IN202217013406 | JP2021-536463A | JP2022-544613A | KR10-2021-0071979A |
KR10-2022-0049023A | PE20211545A1 | PH12021550479A1 | SG112021021045A |
US11426461B2 | US11464815B2 | US2020-0230230A1 | US2022-0226401A1 |
WOWO02020-051328A1 | WOWO2020-051334A1 | WOWO2021-034349A1

The invention relates to a unit dose of a dengue vaccine composition and
methods and uses for preventing dengue disease and methods for stimulating
an immune response to all four dengue virus serotypes in a subject or subject
population. The unit dose of a dengue vaccine composition includes constructs
of each dengue serotype, such as TDV-1, TDV-2, TDV-3 and TDV-4, at various
concentrations in order to improve protection from dengue infection.

1. A unit dose of a dengue vaccine composition comprising: a tetravalent virus
composition including four live attenuated dengue virus serotypes wherein the
unit dose is Iyophilized and upon reconstitution with 05 mL of a
pharmaceutically acceptable diluent comprises: (i) a dengue serotype 1, such as
a chimeric dengue serotype 2/1 strain, in a concentration of at least 3.3 log 10
pfu/0.5 ml, (i) a dengue serotype 2, such as a dengue serotype 2 strain, in a
concentration of at least 2.7 log 10 pfu/0.5 ml, (iii) a dengue serotype 3, such
as a chimeric dengue serotype 2/3 strain, in a concentration of at least 4.0 log
10 pfu/0.5 ml, and (IV) a dengue serotype 4, such as a chimeric dengue
serotype 2/4 strain, in a concentration of at least 4.5 log 10 pfu/0.5 ml.



Attenuated denguie serotype 2 construct

sllcfom] £ ] onst [ m] w3 [a] s | NS5 [ |3
A—— A o
Chimeric dengue serotype 2/1 construct
slcfoM] £ ] onet [ m] s [] s | NS5 | |s
A A
Chimeric dengue serotype 2/3 construct
[=ol 5'-|A|C|prM| E |ANS1 [oa ] N3 ] | NS5 &
Chimeric dengue serotype 2/4 construct
sllcleM] £ | onst [oafm]  wns ] 4 | NS5 [ |3
A
Figure 1
*EEZHO| gl= 2% EH1Z X
[EI‘I
=
O WII-EEY U 9| H-BEY HY, FUAS A0 S5 WY UK 60HQ] A,
97| HIOIZAC CH3H 01X & W SHAME 00| ASls BIUISYN E= BHWS
=g HE0| fatet A= AU| Hio[HALl = HHO| CiollM IOl ZXQOl HiA
A d3ole ©E YHE HMSol|
[SH&EEH

«f Q7| HO|2A #F

O Y| HIO[2{AE= ScH|H2Te] HY 7iH, 2 HA RNA HIO|Z{A0|H, S2tH| HIO[2{A
As2 5 UK YA ZtE

Attenuated dengue serotype 2 construct
sllcfom] £ | nst Jaalm]  ws [a]s ] NG5 | |
A—A A .

Chimeric dengue serotype 2/1 construct
s-ffcloM] €| nst [aa]m|  wnss [a] s | NS5 | |3
A A

Chimeric dengue serotype 2/3 construct
sllcfom] € [ vt Ja]m] ws [a] s ] NS5 | |
A A

Chimeric dengue serotype 2/4 construct
sllcfom] € [t Jaafm] ws [a]| s ] NS5 | |
A
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- O2|-8} HE(pre-membrane protein: prM) &8 F9Y,

- IS () ¥E 3,
- H|FEE SHEEI(NST, NS2A, NS2B, NS3, NS4A, NS4B, NS5)2 QlFHot= dY %

-3 HIZE YA(3-NCR)

O HO2iA X HES C, prM 2 EOID, HITAN HfES NS| UK NS5Y. REX
| X C C u]

=
Hl-2N HEE2 HY S HMEZN HAET M S HIO0[2A ZZH ORI

DREZLHO| X HHE prM ¥ ES

Z HHECZM TDV-2 #F22H R0, 5t7
7|02t &Y 75 EEle

- DENV-2/1 7|H[2KTDV-1)

- DENV-2/3 7|0[2KTDV-3) %

- DENV-2/4 7|H2HTDV-4)

9l

7|02t &7| 73 TDV-1, TDV-3 & TDV-4= ZZt DENV-1, DENV-3 E£= DENV-4
=] o

Bol2iAo] EOl &9l prM o EZ WSk, TDV-29] OfS &0 et o] Y= QA
HAS 29E. IRt TOV-1, TOV-3 U TDV-4 5 Z12e oi=sf SoIM0|S Tas
HIZFRIEH AAIGIOIA, TDV-12 AY#E 19 £2ES HES THIH, TDV-25 A

71

MS 39 REUQEIE MBS JHXO, TDV-32 MEHS 59 R LEE MBS
1, J2|1/E= TDV-4= MEHS 79 R2REE MBS #B



)

SEQ ID NO. Gi7| HpO|HA FHF sequence type

SEQ ID NO. 1 TDV-1 nucleotide sequence

SEQ ID NO. 2 TDV-1 amino acid sequence

SEQ ID NO. 3 TDV-2 nucleotide sequence

SEQ ID NO. 4 TDV-2 amino acid sequence

SEQ ID NO. 5 TDV-3 nucleotide sequence

SEQ ID NO. 6 TDV-3 amino acid sequence

SEQ ID NO. 7 TDV-4 nucleotide sequence
DEV-329| E HEE2 DEV-29| E A0 HIoH Of0|.=t0] 270 O MZ. M2tA, A[EA
AlE S 59 R RQEIE 2374 T AIEA AE HS 69| Of0|At 760014 DEV-39
E 928 AIME TDV-29) H22QE0|S ¥ QIAYE Ofoj=t #=e 247t 2ol
TDV-2 w22 QE0|= & Of0|=tt X|E0 M2 2719 w22 QL=
wy| WA xYE
&7l HiojgjA 8=, HIO[HA 52 H % Sk
Y| WA REE TRl FHES XIAGHH, O7[0A 7] Q7| HA =2 4749
of=st W] HiO|HA WS Helots 4719 AY| HIO|ZA 2d=S ZetE
- (i) HFEZISHA= 3.3 log 10 pfu/0.5 mL SZo HWI|EHEH 1
- (i) Y |1EHS 2, U= 2.7 log 10 pfu/0.5 mL =
- (i) &7| €59 3, HEZAGHE MO 4.0 log 10 pfu/0.5 mL 8%
- (iv) 97| EXY 4= HEZG= 4.5 log 10 pfu/0.5 mL SE9| #FE 13kt
= 2 F= A TE=9 HY FOHEE XAGHH, (7|0M &7 d7| E
rg=2 409 4o | HIO|2|A #F5 Hefot= 4719 d7| HO|2|A 2d==
%EF%EF
- () M= 3.3 log 10 pfu/0.5 mL =Z9| 7|H2t H7| MY 2/1 23

( TDV Hto

EESEE

| ME D

- (i) MHZE 2.7 log 10 pfu/0.5 mLe =ko| HIIEHAES 2 7=
- (iii) MHZ 4.0 log 10 pfu/0.5 mLY sE9| 7|H2t &I XY 2/3 2=
2

- (iv) MO 4.5 log 10 pfu/0.5 mLe =Zo| 7|02t &7 ENH
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O HIZEGPIE, 471 7I02t W7 BYE 2/1 @57t TOV-1011, 47| 97| 28y 2 2%
7b TDV-201T, 47| 7l0i2t 97| 833 2/3 @57} TDV-3011 47| 7|02t 7| 2

0

8 2/4 BZ7} TDV-4Y

0 = HF2 d7| #HH =g=9 HY FOHEE AAotl, 07|01 &7 dV| il x2g=2
4 719 dot=st &Y| HiO[2A #FE Eeols 4 719 &Y| HiO0[2A Xg=S EetE

i

- () B0k 3.3 log 10 pfu/FoEe &7 ¥ 1 GIE S0, 702t &7 SHA 2/1 #F)
- (i) B 2.7 log 10 pfu/FENZ| AJ| &Y 2 (e.g. dengue serotype 2 strain)

- (iii) &4 4.0 log 10 pfu/FHZC A7 FFH 3 (WE S0, 7|02t A7 SFH 2/3 2=F)
- (iv) M0E 45 log 10 pfu/F0Z2 A7 EFH 4 (WE S, 7|02t A7 STH 2/4 2=F)

0 = YIS ol OlYo| fHsHe= 519 tset
=

AT, T

L= O

=
EAIH 4070|0, S

[y O =T - O
O U HAKOA, AT A REEO HY FHH2 o] AMSHCZ HE Jtstt FHME
Eéﬂl-éml-

~ o} 10%w/v LIKI ©F 20%w/v a, a-EEEOA 04512 E= o, g-EFER2QA0)
- 9F 0.5%w/v WX F 1.5%w/v Z2AIH 407
- 9F 0.05%w/v WXl S 2%w/v 017t &¥X L=0]|

- 9F 70mM WX| 140mMe| SSiLIEZS

Jtset W71, VCD)a

O E e REXOR2 AN UI|H(S5| Ho|2ASKOR S0l
OlHate RO TRt Y. ERM, ST MASEIM 2 LTS HAHN B7|ES of
WGt WOl S ZOIH, O] WHS ChAFOIZ, T 8/47t W7| Hiol2A X42
5] = KMl TS tlel 22 & wole) TAE Tel B SO TS Ea

= O
U2 FEHoZ Y| EEEDHF) # Y7 23 S2Z([DSS)s OiYsk= LM &

o = ¥ Y o
of Ao=2, EF HAHOA = TH2 &7 E2E0HF) # 7 23 E=2DSS)E
Oioh= 2ol &5t 20/, Of HE2 HYAOA Mg 29l /2 BMAM 71
= Hieb g2 = 2Y9 471 dY| HiO0[2A 2d=E FOole HAE ¢



0 = Lo Y2,

O O2fgh HAIZE(O| [M2tA, 37HE O[O =X| 22| EFQ F07t =45 A7) Z49F0 e

= O
- (A) 47¢ A7) HIO|MA M2 M1 e S YA Fosk= A, %
- (B) 47} 47| Blo|2A 2E=9 M2 2Rl 82 M1 H?l S £ 374 O[LH0| HEH0IA =
A

Oot= BAE Z&ols, XA 2719 Bl 82 FOHE AE 14 #HEES Z&fols, 4E # o

(¢]
Sot= 80 & AY

-

r

2R HSE MSS7|0 S

T (AR 1) Y] HO[ZA FFEQ| HZE

1)

2)

1)

7|2t &7 23 TOV-1, -3 H -45 S3A7|7] ?loiM AEE = E2 BE =4 2

d H DNA =2 2EQ. Ge| SAE YHS AZsto] 37| €8 1, 3 & 49 prM-E

HAE Fdotd, TDV-2 &40 =g 9™AtEA PCR(RT-PCR), PCR, Mgt &4

238, DNA HE ZF, ™80 9 e, S2HADE DNA HMxE, T7
!

RNA S&Ea0 Qs in vitro TAF 2 M7|HS0| 9$t Vero MOl HEFY &

> 0

Hogt 97| BYES 22| Y WA 3, EuE. 9| B B2 Y| WAl X
S20| ZXfolL, OIS OfNBHOR o1g TKs3 BEm0l Xy2u unérsroq 15% w/vo)
0. a-EERA 01482, 1% w/ve] BSAID] 407, 0.1% w/vel Q7 8y wwel ¥
100mMe| HBILIEES Bfols 7| whl EHSS 443 s sz

[==Ne) =
—Jl(—ogﬁ oo %7| —| l }—gﬁg
=1

g GeIHEE U= MFAIAZ|L, MAdE HP 82 15% w/ve| a,a-E2g=2
A 0|23, 1% w/ve ESAH 407, 0.1% w/vel Q17t &y Y28 L 137mMel &

SIHEES ZEe

T (HAl0] 2) O0|3 233 A

223 U9 50% HAE =ok= & (I\/INT5O)O§*1 olE FIIE A8t 4719
7] SEY M=Z0i| CoiiA HAEGS 010 | =Set 480 ofaliN =F&. 120 Vero MIE
£ DMEM % 10% FBS &0iAM 96¥ &4 %1|0|§ =iy | 2.5x 10571 M|IZ/me| &

1, 37TCOIM 24A12F St 2AFH01H, 20 & *“2}5 X Al "E*’g
dE & AR 2 USEAS el 1:10 WA 1 20480)°| M4=S Mot &Y
HiO|2{A, £5] DENV-1 @& 16007, DENV-2 == 16681, DENV—3 ™ 16562 2
DENV-4 % 10369 2t s=(SH 60 WAl 80pfu/&)et 96 OO|Z22H7t Z20]
ofal, ZM 2~8TOM QUFHOIEAIA SHO| ZXHot= A0 SfaiiAf HIO|=HA

>
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2)

5)

of B3E /tso g CFRH0lY = HiOo[2ALt StXO| 2ElE=S Vero ME/L U= 96
S0IEZ F7|11, 220|ES 37COHA 90 WAl 1202 St AFHOEAIZA Vero Al
ZE dZAE. DMEM &9 1% HERAEZA QHH0|E S20|E0 HE5H0 AR HO|
A0 =tE Migfolil, S20|ES d7| SYEM et 46~70AZH S 34TCHA 2

|
)
m
=z
=
|

66 +2A|7t
- DENV2 - 70+2A|2Zt
- DENV3 - 6627t

- DENV4
QIFHIOIE & MIE PBSZE 23| MAotd, APH2 HESS HItohl, 608 &2 -20T
O[5t 20N QUFHOMAIACEMN 1HE 1Y &, BY0|EE HEAIZ|L, Aﬂa A=
oH(1x PBS, pH 7.4, 0.5% Tween SR)CZ 3 = OH(PBST =2
2.5% ZX 2%) 39 502 FHA-S0/5 F-47| HEEH o ofl, MIELef
SH 18¢4A|7+ SOt 2 WX 8CHA QIFH|O|ME

el 22 &HMle Gentry et al.(1982) S0 7|&E HiF Z0| CHEUS. F-DENV-1
HBDE H7| 1 #%F Hawaii, QHMZ=IT0 o MAZHUL, AH=IZ S-DEV-2&= HI|E
2 @& New Guinii COll CHoi X|Z&. OOAEIY 1, @—DENV—B HBD= 97| 3 #F
H87, AMZI  O|AEFR! 2A0 CHol XH=ot, &-DENV-4 HBDE= 7| 4 #F
H241, AHZ2I, O|AEY 2A00 CHoH HIEg

OIFHIOIM &, ZH0|EE MA AZWOZ 33| MHFIL, S22 8N F9| 50109 2kt
MSAICHH HX|IE S &-0RA IgG(H + E &7fotd, 90~120&2 =2 37ToAM ¢l
TH0[MEE O]0fA, E20|ES MIA AZSHOZ 33| MZHatLT, 2.5m) DMSO &2 50u02
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The present invention provides a recombinant Vaccinia virus as a dengue virus
vaccine that can be used as a therapeutic or prophylactic agent in the clinic.
This recombinant Vaccinia virus is characterized by including: all or part of a
cDNA that encodes a non-structural protein from a dengue virus; and an

expression promoter.

A recombinant vaccinia virus comprising all or part of a ¢cDNA encoding a
non-structural protein from a dengue virus, and an expression promoter.
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P-3. VACCINE COMPOSITIONS FOR THE PREVENTION OF DENGUE VIRUS INFECTION
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The present invention relates to vaccine compositions that are useful in a
method of protecting a human subject against dengue disease.

A vaccine composition for use in a method of protecting a human subject
against dengue disease, wherein said composition comprises a dengue antigen
of serotype 1, a dengue antigen of serotype 2, a dengue antigen of serotype
3 and a dengue antigen of serotype 4; wherein said dengue antigens of
serotypes 1, 2, 3 and 4 are each independently selected from a live
attenuated dengue virus or a live attenuated chimeric dengue virus and
wherein said chimeric dengue virus comprises the prM-E sequence of a
dengue virus.
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P-4. Epitope—substituted vaccine for use in improving safety and immunogenicity against
dengue viruses
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Isolated mutant dengue virus E protein variants are disclosed. The variant
comprises an amino acid sequence that is at least 80% identical to SEQ ID
NO: 1 and has one or more amino acid residue substitutions at position
corresponding to Asn8 (N8), Arg9 (R9), Val12 (V 12) and/or Glu13 (E13).
The variant may comprise an amino acid sequence that is at least 90%
identical to the SEQ ID NO: 1 and lack an infection—enhancing
antibody-binding motif comprising the amino acid sequence of SEQ ID NO:
28 at domain |. An isolated nucleic acid sequence encoding the variant, a
plasmid expressing the variant, a plasmid expressing a virus—like particle
comprising the variant, a DNA vaccine, and a method of detecting the
presence of a dengue virus in a biological sample are also disclosed.

1. A method for neutralizing and protecting against one or more dengue
virus serotypes infection, and/or for neutralizing a dengue virus, reducing,
alleviating antibody dependent enhancement of dengue virus infection,
and/or increasing survival rate in a subject in need thereof, comprising:
administering to the subject in need thereof a therapeutically effective
amount of a plasmid expressing a mutant dengue virus E protein comprising
an amino acid sequence that is at least 80% identical to SEQ ID NO; 1,
wherein the mutant dengue virus E protein has one or more amino acid
residue substitutions at position corresponding to Asn8, Arg9, Val12, and/or
Glu13 of SEQ ID NO: 1.
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FIG. 9A FIG. 9B
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P-5. COMPOSITION OF SUBUNIT DENGUE VACCINE
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The present invention relates to a composition of subunit dengue vaccine
comprising a fusion protein of conjugating or connecting delta C nonstructural
protein 1 (NS1A4C or truncated NS14C) to at least one polypeptides of NS3c
(or truncated NS3c) and/or consensus envelope protein domain Il (cEDIII),
thereby enhancing better protection against DENV challenge and alleviating
associated pathological effects.

1. A composition of subunit dengue vaccine, comprising: a fusion protein of a
delta C nonstructural protein 1 (NS1A4C) polypeptide conjugating or connecting
to at least one polypeptides of a NS3c polypeptide and/or a consensus
envelope protein domain Il (cEDII) polypeptide, wherein the NS14C
polypeptide is listed as SEQ ID NOs: 2 or 5, the cEDIII polypeptide is listed
as SEQ ID NOs: 1 or 4, and the NS3c polypeptide is listed as SEQ ID NOs:
3 or 6; and optionally together with one or more pharmaceutically acceptable
carriers and/or adjuvants.
[cEDII [NS1aC]

FIG. 1A

cEDIN JLinker-1[NS1AC]

FIG. 1B

[cEDII [ truncated NS1AC |

FIG. 1C

[ cEDIN JLinker-1[truncated NS1AC]|

FIG. 1D
*HEZHO| Sl= 39 =E12 X



[=X]

O NS3¢ (= HHE NS30)Y/Ee AMMA A2 CrExl el (1| (eDINe M=
SiLto| Z2| HEIO|SO| WEF C HITE B 1 (NS14C EE HHE NS140)2 Het
ofAL HZAZ|= 8 HHES Egok= @V Mg MERW Hil xd=s MHSoH|
9|3t

[eHZH]

O S8 RS N-TIOIM C-UTHTX| cEDII-NSTACY £MY £ AUS. & o2, 8%
CHEIO CEDIII Z21HEIS9 NS1AC S2IHEIS AOjo] X1 &7 Z3s

O N-HOM C-LH2Z NS1AC-cEDINC &AM9 88 H#MAEZ2 NS3c Z2/HEE0N H
Y 4 US. B 2, H2 A= NS1AC B2BEISH NS3c Z2fHEIS Afo[o] 3
El A Ol
= T MO

=" CEDIII-NS1AC-HY OrA HO| DENV EJY

© cEDIII-NS1A4C-HY DRA

Szt

Sl

4749] DENV Y ZFE S=HAZ.

cEDIII-NS1

AC-1% Of9A &3 JZ20t0] DENVI, DENV2, DENV3 % DENVAE 8% o|ZMoz
SSAIZL 1:1289] SMUM S2t3 42| 50% A4S LEH.

N
N
N
N-
N
N
N
N
N

B . .
JRLNCE serum dilution

DENV3

serum dilution

DENV1

FIG. 10A

FIG. 10C

% plague production

B
AALLSLILIIS

\s:,a" o "'b"«;g‘ s \s».e“’
serum dilution

B

serum dilution

DENV2

DENV4

FIG. 10B FIG. 10D
( alum-mixed cEDIII-NS1A4C E= DJ NS1 CHHEZ HASE
47H°| DENV SH0l| thet Satetal A7t )

OpeA9|

J2fLt DJ NST HY Ot

3 Mock serum

£23 Alum serum

ES) cEDII-NS1AC serum
W DJ NS1serum

=3 U

. &

Jx

0
Ol
HI

89



:* CEDIII-NS14C-39 OpRA

SH-EH 00 HZE El

O cEDIII-NST1AC-HY OiRA SF2 FA-EA 07f M2 ZSHE Solf 4712 DENV &H
o 250 oot HEE MES Otag. =ExQ 2&E cEDIN-NS14C- & DJ NS1-
ofel 04 € & EFcs UE —E t Hlulot] 474°] S0[st 2FYE DENVO 9|6H 7:.*

el MZHM MEZSHE OF7[.
DENV &0

Chet DENV2 NS1AC9| uit H55

S14C= DENV29 NS10A HE=A7] W20, 2=
LHEFE

£33 Non-treated E283 Complement

1.0+ £33 Non-treated ES3 Complement 1.0
— e _ e
5 asd 5 08
< 564 < 08

s g

5 o4 5 os
2 =

(=3

é 0.2 g 0.2

0.0 0.

DENV1 DEN%} - - - - - + + + +
Mock serum - + - - - Mock serum - - -
Alum serum - * - - Alum serum - - + - - - - +

<EDII-NS1AC serum - - - + + " CEDIl-NS1AC serum -
DINSiserum - - - - % + DINSlserum - = - - 4 .
FIG. 11A FIG. 11C
£ Non-treated E23 Complement
10 [ Non-treated EE3 Complement 1.0
4 Fouiarv o
_ E o8
E o8 s
g < s
2 !
S 08 2
g 5 o0a
3 04 : g
2 0.2 : < 02
{3 v 0.0

0.0-55% DENVA + v

DENVZ - ¥ Mock serum -+
Mock serum - 0T Alumserum - - 4 - - - - &

Alum serum - + - - EDIN-NS1AC ser
CEDII-NS1AC serum - - -+ - & - o ‘Dms;*um ° o
DI NS1 serum - - - + - - + serum - - - - + - - “ » +
FIG. 11B FIG. 11D
{ alum-mixed cEDIII-NS1AC E= DJ NS1 CHEHEZ HAS|E OLQA HHY9|

4749 DENV

rg
IOII

ol
3

== DJ NS1 & NS3 s& =

© DJ NST 3 NS30i| <fst %%
stEl OFRAQ| CTLRIO[ N

o XOIPH YRS, 3_”1._4, NS3
NS3-Z& L929 MIZE [0

Jm
Kel}
HI
1z
HL
K
x

SHHO YT -2

A OOHH ME Zaf )

Ed CTL 8 |k

Hosl= EH CTL Y82 |<&. DJ NS1 + NS3 HY
LR 1929 NEE SolMZieH, TE 50 Hlwolo S
o= L= DJ NS1 + NS3 HYeteEl OpRA9| CTL2

ot EallAlH



DJ NS1 stimulation

1929 cell
184 1929 NS1-1929

POl

Cytotoxicity (% )
Cytotaxicity (%)

C NS3 stimulation

1929 MNS3-1929 1929 celt
s

Cytotoxicity (%}

( DJ NST ¥ NS39| 58 HYs ANE Sst
NS3-23 1929 MIZOf| CHSH MEEA T DTA(CTL) H2 )

S DENV Zgol st 25 &1t HZ& DENV

2 48A|7t é DENV &g H=o= EEE alumOZ Quisl= OIRANM E8 A|ZIS
= DJ NS1 + NS3¢ s& HYsl= DEN

AZtE Rel0fop 4. Est DJ

A A7}

_I_

< re oy
oY oX of

| 7DI'AA

=4
o= 2 glum Ot H|WSH] HEO|Z
HASH= DJ NS1 H=HCH HIO|HA HIIZ2 ©

rol
> o

1A NS3-E0[5 T A|E 9122 HOJ2A K70 J[0fE & %S, Dy
NS1 + NS302 S5 Bi%st 5 2AE HO[2A JH= NS3 ©E0R2 piofst 59| 21}
FARIRS
800 '_L':_ ; — 1000 _:-";_e_x..._.._.:
§ 600 " R s
re . 3 -
g E oo
‘ém % % . E 400 - -$
gm L. - % 4 S . -
0 S ——
- A N * n n
& & & & F P R 4 N_e?"’
& ¢ & & M
DENV2 challenge DENV2 challenge
( DJ NS1 ¥ NS3 53 T2 DENV | =& A YU Ho2A 97t ZA )
. MEEM



oo

0

104

ot

el NST 22HE[EQ "E

X
=

=
[

[
, =

HEC

I} NS3¢ Z2

Chey

cEDIII-NS14C &%

|

cEDIII-NS14C

ol

<+

.

__o_._._
Mo

- |

-

X

xr
IH
()
wir

=
a

B0

nO

92



P-6. VACCINE

il

foh

O
I

21

]
foi

Eyetdl

Current
IPC(Main)

e

6]
]

EP 3188755 B1 3N/sEL 2020.08.05
EP 2015-775490 4 2015.08.21
International Centre for .
. . . KHANNA, Navin |
HIH ’
Genetic Engineering and =axt RAMASAMY, Viswanathan
Biotechnology
A61K-039/12 AE™E ==

BR112017004008A2 | CA2959280A1 | CN107074968B | EP3183755B1 | EP3685852A1
| ES2821480T3 | HRP20201523T1 | HUE053284T2 | IN02478/DEL/2014 |
IN2478/DEL/2014 | IN2478DE2014 | IN382789 | JP2022-031791A | JPE983653B2 |
JP6985458B2 | LT3188765T | MX2017002621A | PL3188755T3 | PT3188755T |
RS61000B1 | SI3188765T1 | US10189877B2 | US10815280B2 | US2021-0122787A1 |
WOWO2016-034974A1

The invention provides a recombinant polypeptide comprising the EDIII
domain of each of Dengue virus serotype DENV-1, DENV-2, DENV-3, and
DENV-4linked to the N-terminal of HBsAg.

A virus like particle (VLP) comprising: a.) a recombinant polypeptide
consisting of the EDIII domain of each of Dengue virus serotype DENV-T,
DENV-2, DENV-3, and DENV-4 linked to the N-terminal of HBsAg wherein
the EDIII domains are fused sequentially, N-terminal to C-terminal, in the
sequence DENV-1, DENV-3, DENV-4, DENV-2, wherein the amino acid
sequence of the EDIII domains of each of Dengue virus serotypes DENV-1,
DENV-2, DENV-3, and DENV-4 is SEQ ID No. 1, 2, 3, and 4 respectively;
as shown in Figures 4a,b,c and d, respectively and b.) four expression
cassettes of HBsAg polypeptide.
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Provided are methods of selecting domains of the dengue hemorrhagic fever
virus E protein for generating a neutralizing antibody immune response to the
dengue hemorrhagic fever virus. The method comprises priming an individual
by administering a mixture of expression vectors encoding fusion proteins or
the fusion proteins themselves which comprises the DHFV E antigen
fragment linked to the extracellular domain of the CD40 ligand. The
expression vector comprises a transcription unit encoding a secretable fusion
protein, the fusion protein containing the DHFV E antigen fragment linked to
the CD40 ligand. The methods may be used to immunize an individual
against all four strains of dengue hemorrhagic fever virus.

1. A composition for generating a humoral and cellular immune response in
an individual against four strains of the Dengue Hemorrhagic Fever Virus
(DHFV) with the E antigenic protein of the DHFV, in the form of a multi
expression vector mixture comprising twelve expression vectors each of
which comprises an effective amount of a nucleic acid encoding a secretable
fusion protein comprising one of twelve distinct epitopes SEQ ID NOS. 1-12
from Domain Il of the E protein, wherein said twelve distinct epitopes
comprise three separate fragments from each of said four strains, each of
said twelve epitopes recognized and bound by Class | and Class I MHC
capable to generate both neutralizing antibodies and CD8 effector T cells,
and wherein each of said twelve epitopes is separately linked to the
N-terminal end of the extracellular domain of a CD40 ligand to define one of
twelve  distinct  sub-compositions, and to collectively define said
multi—expression vector mixture composition that is potent to anticipate
immunological escape to heterologous strains of the DHFV thereby providing
protection against related but not identical DHFV viruses.
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Fiinp 25551 ecdCD40L X
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8. Fi2;.355STV/ecdCD40L X
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10. Fisg.305STlecdCD40L X

11. Ejsg.30551/ecdCD40L X

12. Fisg.305S1V/iecdCDAOL X
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. E294-320 Fragment from Strain I: LKGMSYVMCTGSFKLEKEVAETQHGTV (SEQ ID #1)
. E294-320 Fragment from Strain Il: LKGMSYSMCTGKFKVVKEIAETQHGTI (SEQ ID#2)
E294-320 Fragment from Strain Ill: LKGMSYAMCLSSFVLKKEVSETQHGTI (SEQ ID#3)
E294-320 Fragment from Strain IV: IKGMSYTMCSGKFSIDKEMAETQHGTT (SEQ ID #4)

E321-355 Fragment from Strain |I: LVQVKYEGTDAPCKIPFSTQDEKGATOMGRLITA (SEQ
ID #5)

E321-355 Fragment from Strain II: VIRVQYEGTGSPCKIPFEIMDLEKRHVLGRLITV (SEQ ID #6)

E321-355 Fragment from Strain lll: LIKVEYKGEDAPCKIPFSTEDGQGKAHNGRLITA (SEQ
ID #7)

E321-355 Fragment from Strain IV: VWKVKYEGAGAPCKVPIEIRDVNKEKVVGRIISS (SEQ ID #8)

E356-395 Fragment from Strain I: NPIVTDKEKPVNIEAEPPFGESYIVVGAGEKALKLSWFKK
(SEQ ID #9)

0. E356-395 Fragment from Strain II: NPIVTEKDSPVNIEAEPPFGDSYIIIGVEPGOLKNWFKK
(SEQ ID #10)
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11. E356-395 Fragment from Strain Ill: NPVVTKKEEPVNIEAEPPFGESNIVIGIGDKALKINWYKK
(SEQ ID #11)

12. E356-395 Fragment from Strain IV: TPLAENTNSATNIELEPPFGDSYIVIGVGNSALTLHWFRK
(SEQ ID #12)
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The invention relates to a protein comprising a plurality of conserved peptide
sequences, or variants thereof, wherein at least one of the conserved
sequences is conserved across all four dengue virus serotypes DENV-T,
DENV-2, DENV-3 and DENV-4, and wherein the conserved sequences
comprise at least part of a sequence of one or more non-structural proteins
of the dengue virus serotypes. The invention further relates to associated
peptides, compositions, nucleic acids, viral vectors, virus—like particles, use,
prime boost vaccination kits, agents and methods.

1. A nucleic acid comprising a sequence encoding a fusion protein, wherein
the fusion protein comprises the peptide sequences of SEQ ID NO: 4, SEQ ID
NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID
NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14,
SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID
NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 24,
SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID
NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID NO: 33,
SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID NO: 37, SEQ ID
NO: 38, SEQ ID NO: 39, SEQ ID NO: 40, SEQ ID NO: 41, SEQ ID NO: 42,
SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID
NO: 47, SEQ ID NO: 48, SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: b1,
SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID
NO: 57, SEQ ID NO: 58, SEQ ID NO: 59, SEQ ID NO: 60, SEQ ID NO: 61,
SEQ ID NO: 62, SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 65, SEQ ID
NO: 66, SEQ ID NO: 67, SEQ ID NO: 68, SEQ ID NO: 69, SEQ ID NO: 70,
SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID
NO: 76, SEQ ID NO: 77, SEQ ID NO: 78, SEQ ID NO: 79, SEQ ID NO: 80,
SEQ ID NO: 81, SEQ ID NO: 82, SEQ ID NO: 83, SEQ ID NO: 84, SEQ ID
NO: 85, SEQ ID NO: 86, SEQ ID NO: 87, SEQ ID NO: 88, SEQ ID NO: 89,
SEQ ID NO: 90, SEQ ID NO: 91, SEQ ID NO: 92, SEQ ID NO: 93, SEQ ID
NO: 94, SEQ ID NO: 95, SEQ ID NO: 96, SEQ ID NO: 97, SEQ ID NO: 98,
SEQ ID NO: 99, SEQ ID NO: 100, SEQ ID NO: 101, SEQ ID NO: 102, SEQ
ID NO: 103, SEQ ID NO: 104, SEQ ID NO: 105, SEQ ID NO: 106, SEQ ID
NO: 107, SEQ ID NO: 108, SEQ ID NO: 109, SEQ ID NO: 110, SEQ ID NO:



111, SEQ ID NO: 112, SEQ ID NO: 113, and SEQ ID NO: 114, or variants
thereof, and wherein the variants of the peptide sequences comprise
sequences having at least 80% identity with the peptide sequences.
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P-9. Vaccine combination against multiple dengue virus serotypes and preparation and
application thereof

o
ra

T
i

Eyaid

il

|

fol

fol

Current
IPC(Main)

HEEL

09

US 10124054 B2 3NM/SEY 2018.11.13
US 15/494945 299 2017.04.24
NATIONAL TSING HUA u Suh-Chin Wu | Hsiao-Han
2 HX} Lin | Meng-Ju Tsai |
UNIVERSITY .
Guan—-Cheng Lin
A61K-039/12 AEfR s=

CN108066756B | TW105137299 A | TWI625393B | US10124054B2

Provided is a vaccine combination against multiple dengue virus serotypes and
preparation thereof. The vaccine combination includes a first vaccine and a
second vaccine, wherein the first vaccine includes a live—attenuated dengue
virus and a live—attenuated chimeric dengue virus, and the second vaccine
includes a plurality type of recombinant flagellin and envelope domain |l
fusion proteins, wherein an envelope domain Il of each type of the
recombinant flagellin and envelope domain Il fusion proteins is derived from a
different dengue virus serotype. Also provided is a method of preventing or
treating viral infection by multiple dengue virus serotypes in a subject using
the vaccine combination, including the steps of administering the first and
then the second vaccines at a time interval of about 1-5 weeks.

1. A method of preventing or treating viral infection by multiple dengue virus
serotypes in a subject comprising the steps of (a) administering to the subject
a first vaccine comprising viruses consisting of a live—attenuated dengue virus
type 4 and a live—attenuated type 2/type 4 chimeric dengue virus; and (b)
administering to the subject a second vaccine comprising a plurality type of
recombinant flagellin and envelope domain Il fusion proteins consisting of a
recombinant flagellin—dengue virus type 1 envelope domain lll fusion protein, a
recombinant flagellin—dengue virus type 2 envelope domain Il fusion protein, a
recombinant flagellin—-dengue virus type 3 envelope domain Il fusion protein,
and a recombinant flagellin-dengue virus type 4 envelope domain Il fusion
protein, wherein each type of the recombinant flagellin and envelope domain
[ll fusion proteins comprises one copy of an envelope domain lll; wherein the
vaccine combination provides protection against more dengue virus serotypes
than the live—attenuated dengue viruses in the first vaccine.
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P-10. Vaccines against multiple subtypes of dengue virus
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An aspect of the present invention is related to nucleic acid constructs

capable of expressing a polypeptide, such as a consensus dengue prME that

elicits an immune response in a mammal against more than one subtype of

dengue virus, and methods of use thereof. Additionally, there are DNA

QoF plasmid vaccines capable of generating in a mammal an immune response
- against a plurality of dengue virus subtypes, comprising a DNA plasmid and a
pharmaceutically acceptable excipient, and methods of use thereof. The DNA

plasmid is capable of expressing a consensus dengue antigen in a cell of the

mammal in a quantity effective to elicit an immune response in the mammal

that is cross reactive against all 4 dengue subtypes.

1. A nucleic acid construct for expressing a polypeptide that elicits an immune
response in a mammal against more than one subtype of Dengue virus,
comprising: an encoding nucleotide sequence that expresses the polypeptide,
wherein the polypeptide includes consensus prME proteins from at least two
different Dengue virus subtypes, and a promoter that regulates expression of
the polypeptide in the mammal and is operably linked to the encoding
nucleotide sequence, wherein the encoding nucleotide sequence comprises at
least two nucleic acid sequences selected from the group consisting of a
nucleotide sequence encoding SEQ ID NO: 2, a nucleotide sequence encoding
SEQ ID NO: 4, a nucleotide sequence encoding SEQ ID NO: 6, and a

=
Fd
o2t
4
0%

nucleotide sequence encoding SEQ ID NO: 8.

D1prME against D1 protein DU against 01 protein

» preblead
& 3rd imm

c of binding antibadi inst D1-000 probein in mice immunized with DU or 0 priME construct

FIGURE 1
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P-11. Dengue virus vaccine compositions and methods of use thereof
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The present invention relates to dengue virus vaccine compositions comprising
a first and a second dengue vaccine, wherein the first dengue vaccine is a
live, attenuated dengue vaccine and the second dengue vaccine is a
recombinant dengue subunit vaccine or an inactivated dengue vaccine; wherein
the live attenuated dengue vaccine comprises at least one live, attenuated
dengue virus or at least one live attenuated chimeric flavivirus. The dengue
virus vaccine compositions of the invention may further comprise one or more
adjuvants. In preferred embodiments of the invention, the first and the second
dengue vaccine are tetravalent. The invention also relates to methods of using
the dengue virus vaccine compositions of the invention to treat or prevent

dengue infection, or to prevent, ameliorate, or delay the onset or progression
of the clinical manifestations thereof.

1. A dengue virus immunogenic composition comprising a first and a second dengue
composition and an adjuvant, wherein the first dengue composition is a tetravalent
live, attenuated dengue immunogenic composition and the second dengue
composition is a tetravalent non-replicating dengue immunogenic composition;
wherein the live attenuated dengue immunogenic composition comprises at least one
live, attenuated dengue virus or at least one live attenuated chimeric flavivirus, and
wherein the tetravalent non-replicating dengue immunogenic composition comprises
dengue E protein, or fragment thereof, from dengue virus type 1 (DENT), dengue
virus type 2 (DEN2), dengue virus type 3 (DEN3), and dengue virus type 4 (DEN4).
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P-12. Dengue tetravalent vaccine containing a common 30 nucleotide deletion in the 3'-UTR
of dengue types 1,2,3, and 4, or antigenic chimeric dengue viruses 1,2,3, and 4
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The invention relates to a dengue virus tetravalent vaccine containing a
common 30 nucleotide deletion (430) in the 3’-untranslated region of the
genome of dengue virus serotypes 1, 2, 3, and 4, or antigenic chimeric
dengue viruses of serotypes 1, 2, 3, and 4.

1. A tetravalent immunogenic composition comprising a) a first attenuated
virus that is immunogenic against dengue serotype 1 comprising a nucleic
acid that encodes at least one structural protein from dengue serotype 1 and
nonstructural proteins from dengue serotype 1 or dengue serotype 4; b) a
second attenuated virus that is immunogenic against dengue serotype 2
comprising a nucleic acid that encodes at least one structural protein from
dengue serotype 2 and nonstructural proteins from dengue serotype 4; ¢) a
third attenuated virus that is immunogenic against dengue serotype 3
comprising a nucleic acid that encodes at least one structural protein from
dengue serotype 3 and nonstructural proteins from dengue serotype 3 or
dengue serotype 4; and d) a fourth attenuated virus that is immunogenic
against dengue serotype 4 comprising a nucleic acid that encodes at least one
structural protein from dengue serotype 4 and nonstructural proteins from
dengue serotype 4, wherein the first attenuated virus, the second attenuated
virus, the third attenuated virus, and the fourth attenuated virus each
comprise a 3’ untranslated region, and wherein the 3" untranslated region
contains a deletion of about 30 nucleotides corresponding to the TL2
stem-loop structure of dengue serotype 1, dengue serotype 3, or dengue
serotype 4. wherein the tetravalent immunogenic composition is not a
combination of rDEN1/4430, rDEN2/4430, rDEN3/4430, and rDEN4.430.
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P-13. Dengue virus vaccine composition
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Vaccine compositions that comprise at least one antigen based on the dengue
virus (DV) capsid protein and the oligonucleotide identified as SEQ ID NO 1.
The vaccine composition that comprises a fusion protein formed by the DV2
capsid and domain Il of the envelope protein of the same serotype, together
with the oligonucleotide identified as SEQ ID NO 1, gives rise to higher levels
of cellular immune response and protection in mice as compared with that
produced by formulations of the same antigen together with oligonucleotides
with potential adjuvant capacity which were reported previously. The efficacy
of the compositions that comprise the SEQ ID NO 1 oligonucleotide has been
demonstrated in  non—-human primates. These compositions may be
monovalent, bivalent or tetravalent and are combined in different immunization
regimes with a view to inducing a functional immune response to the four
viral serotypes.

CENTRO DE INGENIERIA
GENEETICA Y EEA
BIOTECHNOLOGIA

1. An immunogenic composition, wherein said composition comprises: a) at
least one protein antigen, wherein said antigen comprises at least 50% of the
sequence of the capsid protein of a dengue virus (DV) and b) the
oligonucleotide of SEQ ID NO: 1.
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P-14. Development of dengue virus vaccine components
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The invention is related to a dengue virus or chimeric dengue virus that
contains a mutation in the 3’untranslated region (3"-UTR) comprising a 430
mutation that removes the TL-2 homologous structure in each of the dengue
virus serotypes 1, 2, 3, and 4, and nucleotides additional to the A30 mutation
deleted from the 3'-UTR that removes sequence in the 5’direction as far as
the 5"boundary of the TL-3 homologous structure in each of the dengue virus
serotypes 1, 2, 3, and 4, or a replacement of the 3'-UTR of a dengue virus
of a first serotype with the 3’-UTR of a dengue virus of a second serotype,
optionally containing the 430 mutation and nucleotides additional to the A30
mutation deleted from the 3'-UTR; and immunogenic compositions, methods
of inducing an immune response, and methods of producing a dengue virus
or chimeric dengue virus.

6]
]

1. A nucleic acid encoding a dengue virus or chimeric dengue virus
comprising a first 3'-UTR of a first dengue virus serotype which has been
replaced with a corresponding second 3'-UTR of a second dengue virus
serotype, optionally wherein the second 3’UTR contains the A30mutation and
nucleotides additional to the A30mutation deleted from the first 3"'-UTR, and
wherein the first or second dengue virus serotype is dengue virus serotype 1,
2, 3 or 4, and wherein the first and the second dengue viruses are different
serotypes.
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P-15. Adenoviral vector-based dengue fever vaccine
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The invention relates to a replication—deficient adenoviral vector comprising
two or more nucleic acid sequences encoding Dengue virus antigens and a
chimeric hexon protein. The chimeric hexon protein comprises a first portion
and a second portion. The first portion comprises at least 10 contiguous
amino acid residues from a first adenovirus serotype (e.g., serotype 5
adenovirus hexon protein), optionally with one amino acid substitution. The
second portion comprises (a) at least one hypervariable region (HVR) of a
hexon protein of an adenovirus of a second adenovirus serotype, or (b) at
least one synthetic hypervariable region (HVR) that is not present in the
hexon protein of the wild-type adenovirus of the first adenovirus serotype.

1. A replication—deficient adenoviral vector comprising two or more of the
following: (a) the nucleic acid sequence of SEQ ID NO: 7, which encodes a
serotype DV1 Dengue virus pre-membrane and envelope fusion protein, (b)
the nucleic acid sequence of SEQ ID NO: 8, which encodes a serotype
DV2 Dengue virus pre-membrane and envelope fusion protein, (c) the
nucleic acid sequence of SEQ ID NO: 9, which encodes a serotype DV3
Dengue virus pre-membrane and envelope fusion protein, or (d) the nucleic
acid sequence of SEQ ID NO: 10, which encodes a serotype DV4 Dengue
virus pre—-membrane and envelope fusion protein.

- —

25

B AdH.D.13 +AdH.D24
O AdNull

*HEEHO| gl= 349 =812 X



O Yol WHS YRGID 7 YHORLE O 472 WG| Y Y7| Hiol2A I
S QI7t BAEN BWXOE MUt EHSS MToP| A

O 27K O]yl sttt MBS HEelols =H-Z2E OfH|leHi0|HA HES MSoHH, 24249 st
o

o
=
H
=
=]
o
[>
IE
m
N
=]
40
[>
=2
=
oz
i
ne

[= =
S
o
[>
=
=|:
re
rg
1L
r
olo
mjo
40
H-|

- AdNull2 BHE ORRANM W7|8 50| AL AEEX| UUSS B0E

1=
- J2iLf, D1, D2, D3 ¥ D4 preM ¥ U2 S5 CES YEHOR Wit 2749 Of=Hio|
24 HE|Q] BHS2 PIGYE DIRANN 4710 B7| AU2T 9 RS0 Ciel HSol BAPH HEE
- ©7] HOJ2IA preM ¥ MBI 3 CHES wHishs 27} Ofx HOJZIA HES] XFO| DfA

Ol My BIof BISS QRS SN

o AdH.D.13 +AdH.D24

O AdNull

D1 D2 D3 D4
( DV1, DV2, DV3 % DV4 preM 3 QM=EZD o HHHAS HFXOE UBGH=
| vt 5

2749| OfH|icHiO|2A HE|S| EF FO0{7h DIRANM &7| S0[H X

[&2]
O ZES Ofefoly ZGHOZEE WMAME ES {uUE Zt= OfHHio|2{A HE] (8t H7|
HHAIS HZ2E & 9le
1—= o=2 T MO

127

>
Old

HI

Jx



P-16. Lipidated vaccine against dengue virus infection
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Disclosed are immunogenic composition, fusion proteins, and related
methods for inducing immune response to dengue virus infection.

1. An isolated fusion protein, comprising a first segment having a lipidating
sequence, the lipidating sequence being at least 80% identical to the
sequence of SEQ ID NO: 20 and capable of promoting lipidation of the
fusion protein, and a second segment having the sequence of a dengue
viral protein fragment, wherein the first segment is located at the
N-terminus to the second segment in the fusion protein.
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P-17. Methods and compositions for dengue virus vaccines

Current
IPC(Main)

a5

=2
FH
o2t
4
09

US 10870682 B2 3NM/E5Y 2020.12.22
US 16/105346 S8y 2018.08.20
The University of North ur William Messer | Ralph Baric |
X}

Carolina at Chapel Hill Aravinda de Silva | Boyd Yount

AB1K-039/12 AEEE ==

AU2014302282B2 | AU2018278927A1 | BR112015032388A2 | CA2918644A1 |
CN105473603B | CN110734500A | EP3013852B1 | EP3590955A1 | ES2745431T3
| IN201647002413 | JP2019-195328A | JP6525984B2 | KR10-2016-0027019A |
MX2019007252A | MX365957B | SG11201510617WA | US10053493B2 |
US10870682B2 | US61/839687 | WOWO2014-210358A1

The present invention provides compositions and methods of use comprising a
chimeric dengue virus E glycoprotein comprising a dengue virus E glycoprotein
backbone, which comprises amino acid substitutions that introduce an epitope
that is recognized by an antibody from a dengue virus serotype that is
different from the dengue virus serotype of the dengue virus E glycoprotein
backbone.

1. A chimeric dengue virus E glycoprotein comprising a dengue virus E
glycoprotein backbone that comprises the following amino acid substitutions that
introduce an epitope that is recognized by an antibody that is reactive with a
dengue virus serotype that is different from the dengue virus serotype of the
dengue virus E glycoprotein backbone; wherein the amino acid residue
numbering is based on the reference amino acid sequence of an E glycoprotein
of dengue virus serotype 3 (DENV3) identified as SEQ ID NO:1: T138S, Q158H,
V160T, S169P, A173l, 1174Q, P176T, E177D, N272T, G275T, and S277T, and
wherein said dengue virus E glycoprotein further comprises an insertion of the
amino acid residues T and E between amino acid residues 155 and 156.

FIG.1
A B
= 1, MAb 5J7 (DENV-3) 1, mMAb 1F4 (DENV-1)
2
= 04 0.1
2
X 0.01 »
z
L 0.001 0.001
N o iyl K] ,‘{‘J
& & & S & 8
& NZ S
8 & f Y e &

*HEEHO0| gl= 29 EHI1Z A

Jm
Qi
HI
Jx
HL
=l
X

In]
S
ng



O HY AARSE| S{LE O WYl HIO2A BHHO Ot B8t BHE REots I b

[HETH
O 47| HOl2{A B SEHUE M=o Y| HiO|HA FYFEM J0let WY HOl2A HEHL

=] o
Sl Ao ol QlMEE HIERSE E¥ok= Ofﬂliﬂ Al Eefole &7| Hio[2
A B JHUE HWES Efot= 7|H2t AY| HO[2HA B SHHES MSE
DENV 2FYs wdots UIER FHS J0[et DENV Y9 HHE #=Eo=z ™Mz
5 ALO|E

o
=
X~ =1

S0, § WOl oEt N ENZ #R 2
DENV ZHIO| Cfet 53t SH2 RET 4 U= 27 HAC2A J|5 4 US. mRy
H, 8 AR, 2 wHe w7 HojziA E ZEMT w20l @ HlojaiA HHH
Aolst B7| HIO|2A BHED SIS0 SRO) O3 IME= UEDS Eelsts Of|i:
A X3S EEISte F|HEt 7| Bjoj2iA E DT wi=o] NE2 o5t ZUES HIH
2 wnjol F|mjt E YRS TS 22| HORA YR ES HOA QA YR
(VLP)Z %72 MZotD, 37| Hi0j2iA LED E= 2 WRyo| Z2| HEO|SES 017Y
Sio SIE EIHOR MBY. E3 AV MMS olmTSe WEDL 2712 NS, ¥
B, st 7| HlO[2A OILED, 22| OIS, 7oj2t B2 Hlo2iA VLP E= 7o

2t Scft] HO[HA YXE Elots ME/L F7t2 MSE

(23 A) DENV-1 1x} B HHS DENV-12 ZH5IH S25IX|2t DENV-32 Z3i5
X| 942, BIX| 7|02t HIO|2{A 3001 1F4EE= DEVN-1Z} QAR SZ0A DEVN-1 Y
SO 93t 30 2YSID, Ol= 2 DENV-3 HIO|ZAQ} HEHOZ 7|H2t HIO|2{AT}
DREV-1 HE LH0| ofh QAE HIEDE HAlets LIEFH

(I8 B) DENV-3 1it MY X2 DENV-12 SSA7|X| 2X[C DENV-32 S3iAIZ.
3001 1FAE= DENV-31t RARSH 529 DENV-3 1A+ HY %E*fé, olsh ==t=H, 47|
7|H2t HEO|2{A 3001-1F4E7t DENV-3 QI7t B SXH0A DENV-3 S0 2lsh BX
8t Q% DENV-3 OLEDS HESS LIEH

m. &

Jx

0
Old
HI

131



Human Sera 010 (DV 1) Human Sera 106 (DV 1) F|G SB

Human Sera 125 (DV 3) Human Sera 133 (DV 3)

Fold diltion

Folddiuson
Folddiluton

Human Sera 006 (DV 1)

Foid diluton

Foid diluton

({ DENV-1, DENV-3 & 3IX| 7|H|2} HIO|A 3001-1F4E0] CHE
1X} DENV-1 2 DENV-3 217} HY &X HAE )

0 = YO xg=2 4 UUA &7] Hio[2A ZES odotd, d ol A7) Bt

ol
il
5

(e )

27) BIO[2A E HEMIT w20l HI| HIO2IA B HOI3 YY) HIO|2A BHH S0
Ol ofaf QIMEIS OILETE Zoists 57| OfD|At XIS TSH= W) HIO[ZA E YEMN wes
T3Iots 7|02t 7] I0I2IA E YRR 097|010 7] #B= SEQ ID NO:IR Ajss o
7| Blol2iA B 3 (DENV3)| E YEHTO| 7|F 0fnjidt Aj®S 7[¥02 6k T138S, Q158H,
V160T, S169P, A173Q, 1174Q, P176T, E177D, N272T, G275T, & S277T, (7|0 27| H7]| HE
O[2iA E YEMTS OfO|izit F7| 155 9 156 AOIO] 47| OfO[i=dt 27| T U EQ| M2 5712 &

oY

Eanly

= X
d

HE

=

Ol

Hgtel Z|d=t || Bio[sA B JHMAES Zooks S2tH| Hi0|2A YA £ HIO[2HA FAF YA}
(VLP).

78 38

SfHSIHCeZ S8R = AU Mi1gel 7|Het dY| Ho|HA B FHUES Heloks Xd=

rr



19
=
10

d

|0
HU
kel

0P
m
ir

oo
=
=
>
N

ol
10
e
it
=3
T
=)
Y
18
>
HA
rir
<
—
U
i
H
0%
Q'E
rir
e
0x
HO

>_\'L
mulo
H
o
9]
rir
[l
oot

H 13t0] A17| 712t 7] BIOJ2IA E SLMNS REROR AN SoisH
E7| HIO|ZAN CHEH MY HI2S Q5= it

Hl2gtel S2tt| Hio[2A YA E= VLIPS ReFC= WYHIH Fooks Ae Zgot=, A0
d7] BIO[HA0| CHer HY EISE REcke L.

—

133

>
Ol
HI

Jx



P-18. COMPOSITIONS FOR DENGUE VIRUS VACCINES AND THEIR USE
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EP 3013852 B1 SM/S8L 2019.06.19
EP 2014-817079 X 2014.06.26
o MESSER. William | BARIC.
Tgaeroﬁ:r’:évzf'gh:femﬁr uroy ) Ralph | DESILVA, Aravinda |
P YOUNT, Boyd
CO7K-014/005 AENEE ==

AU2014302282B2 | AU2018278927A1 | BR112015032388A2 | CA2918644A1 |
CN105473603B | CN110734500A | EP3013852B1 | EP3590955A1 | ES2745431T3
| IN201647002413 | JP2019-195328A | JP6525984B2 | KR10-2016-0027019A |
MX2019007252A | MX365957B | SG11201510617WA | US10053493B2 |
US10870682B2 | US61/839687 | WOWO2014-210358A1

The present invention provides compositions and methods of use comprising a
chimeric dengue virus E glycoprotein comprising a dengue virus E glycoprotein
backbone, which comprises amino acid substitutions that introduce an epitope
that is recognized by an antibody from a dengue virus serotype that is
different from the dengue virus serotype of the dengue virus E glycoprotein
backbone.

A chimeric dengue virus E glycoprotein comprising a dengue virus E
glycoprotein backbone that comprises amino acid substitutions that introduce an
epitope that is recognized by an antibody that is reactive with a dengue virus
serotype that is different from the dengue virus serotype of the dengue virus E
glycoprotein backbone; wherein the chimeric dengue virus E glycoprotein
comprises the amino acid sequence: or the amino acid sequence:
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Human Sera 010 (DV 1) Human Sera 106 (DV 1) F|G 5B

Human Sera 125 (DV 3) Human Sera 133 (DV 3}
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d7] HiOlA B JTHEUE W= Y| HIO|2A HYE JOIeF &7| Hi0[2A FYH HSok=s S|
Off ofeh QlAE SXME =Yok= 00|ttt X|gts ZEot= d7| 0|22 B SHUE HMES Zeioh= 7|
M2t A7) Hio|HA B JHEAE 67(0A 7[H2 7] Boj2|A B SHUEE Ot MES Zefe:

MRCVGIGNRDFVEGLSGATWVDVVLEHGSCVTITMAKDKPTLDIELLKTEATQLATLRKLC
IEAKISNTTTDSRCPTQGEATLVEEQDTNEVCRRTEVDRGWGNGCGLEGKGSLITCAKEFK
CVTKIEGKVVQYENLKYSVIVTVHTGDOQHOVGNETTEHGTIATITPOQAPTSEIQLTDYGA
LTLDCSPRTGLDFNEMILLTMKNKAWMVHROWELDLPLPWTSGASTSQETWNRQDLLVTFE
KTAHAKKOEVVVLGSOEGAMHTALTGATEIQONSGGTST FAGHLKCRLKMDKLTLKGMSYV
MCTGSFKLEKEVAETQHGTVLVQVKYEGTDAPCKIPFSSQDEKGVTQNGRLITANPIVTD
KEKPVNIEAEPPFGESYIVVGAGEKALKLSWEFKKG
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MRCVGIGNRDEVEGLSGATWVDVVLEHGGCVTTMAKNKPTLDIELFKTEVINPAVLRKLCI
EGKITNITTDSRCPTQGEAVLPEEQDONYVCKHTYVDRGWGNGCGLEGKGSLVTCAKEFQCL
EPIEGKVVQYENLKYSVIVTVHTGDOQHOVGNETTERGTIATITPQAPTSEIQLTDYGALGL
ECSPRTGLDFNEMILLTMENKAWMVHROQWEFDLPLPWTSGATTETPTWNRKELLVTFKNAH
AKKQEVVVLGSQEGAMHTALTGATEIQTSGTTTIFAGHLKCRLEKMDKLELKGMS YAMCTNT
FVLKKEVSETQHGTILIKVEYKGEDAPCKIPFSTEDGOQGKAHNGRLITANPVVTKKEEPVN
IEAEPPFGESNIVIGIGDNALKINWYKKG.
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LTLDCSPRTGLDFNEMILLTMENKAWMVHROWFLDLPLPWTSGASTSQETWNRQDLLVTFE
KTAHAKKQEVVVLGSQOEGAMHTALTGATEIONSGGTSI FAGHLKCRLKMDKLTLKGMSYV
MCTGSFKLEKEVAETQHGTVLVOVKYEGTDAPCKIPFSSQDEKGVTONGRLITANPIVTD
KEKPVNIEAEPPFGESYIVVGAGEKALKLSWEFKKG
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EGKITNITTDSRCPTQGEAVLPEEQDONYVCKHTYVDRGWGNGCGLFGKGSLVTCAKFQCL
EPTEGKVVOYENLKYSVIVTVHTGDOHOVGNETTEHGTIATITPOAPTSEIQLTDYGALGL
ECSPRTGLDFNEMILLTMKNKAWMVHROQWEFDLPLPWISGATTETPTWNRKELLVTEKNAH
AKKQEVVVLGSQEGAMHTALTGATEIQTSGTTTIFAGHLKCRLKMDKLELKGMSYAMCTNT

FVLRKKEVSETQHGTILIKVEYKGEDAPCKIPFSTEDGQGKAHNGRLITANPVVTKKEEPVN
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P-18. COMPOSITIONS FOR DENGUE VIRUS VACCINES AND THEIR USE
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P-19. Multivalent dengue vaccine composition comprising a mixture of attenuated dengue
viruses from different serotypes

=oltHS US 10655110 B2 Z/sEY 2020.05.19

EHHS US 15/778368 SHY 2016.11.25
Kengo Sonoda |  Yasuhiko
Shinmura | Susumu  Yamaori |
Motoharu Abe | Shinichi  Maruno

Sl KM BIOLOGICS CO., LTD. El=ING | Shota Takagi | Yasuhisa Hayashi

| Kazuhisa Kameyama | Fusae
Komura | Aki Fukuda | Naomi
Uchida | Masaya Yoshimura

Current "
_ EH X ==
IPC(Main) AB61K-039/12 HEfHE SE
AU2016360487C1 | BR112018010690A2 | CA3005814A1 | CN108699534B |
EP3382012A1 | IL259451B | [IN201847022959 | JP2015-232013 |

UZES  JP2021-168672A | JP6910956B2 | KR10-2297300B1 | KR10-2373570B1 |
MX2018006500A | NZ742683A | PH12018501107A1 | SG10201913338XA |
SG11201804317YA | TWI736563B | US10655110B2 | WOWO2017-090762A1
A highly safe dengue vaccine was invented that induced a neutralizing
antibody response against all of the four serotypes of dengue virus without

fokel] developing more than a fixed level of viremia with single administration. A
tetravalent dengue virus formulation is provided that is excellent in both
efficacy (neutralizing antibody response) and safety (viremia).

1. An attenuated dengue virus (DENV) vaccine composition comprising one or

more non-naturally—occurring attenuated DENVs selected from the group

consisting of a mixture of attenuated serotype 1 dengue viruses (DENV1), a

mixture of attenuated serotype 2 dengue viruses (DENV2), a mixture of

attenuated serotype 3 dengue viruses (DENV3), and a mixture of attenuated
serotype 4 dengue viruses (DENV4), wherein said vaccine has the following
features: (a) said attenuated DENV1 mixture comprises DENV1 viruses with
the following mutations: KA482E/K, E483K, K484R/K, K568R, N1663K,

I/T2353T, and A2364T/A; wherein said numbering is based upon the DENV1

parent strain 03135 comprising SEQ ID NO:1; (b) said attenuated DENV2

mixture comprises DENV2 viruses with the following mutations: D143N,

T400K, D1102N, L1308F, E1654K, P2347P/L and T2828T/M:. wherein said

numbering is based upon the DENVZ2 parent strain 99345 comprising SEQ ID

NO:2; (c) said attenuated DENV3 mixture comprises DENV3 viruses with the

following mutations: 1209L, S582G, K/R671K, A687V, T7641/T, F1211L,

A1237T, and Q1563K; wherein said numbering is based upon the DENV3

parent strain 16562 comprising SEQ ID NO:3; and, (d) said attenuated DENV4

mixture comprises DENV4 viruses with the following mutations: [2187F and

F/L2354S, wherein said numbering is based upon the DENV4 parent strain

1036 comprising SEQ ID NO:4.
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P-20. LIVE VIRUS HAVING A BANK OF DENGUE VIRUS ATTENUATED STRAINS, AND A
DENGUE VACCINE CONTAINING SAME AS ANTIGENS

2oHS EP 3382012 A1 3M/S58Y 2018.10.03
EHHsS EP 2016-868705 S 2016.11.25
SONODA, Kengo | SHINMURA,
Yasuhiko | YAMAORI, Susumu
| ABE, Motoharu | MARUNO,
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A highly safe dengue vaccine was invented that induced a neutralizing
antibody response against all of the four serotypes of dengue virus without

fokel; developing more than a fixed level of viremia with single administration. A
tetravalent dengue virus formulation is provided that is excellent in both
efficacy (neutralizing antibody response) and safety (viremia).

An attenuated serotype 1 dengue virus wherein said virus has homology of
95% or more with serotype 1 dengue virus parent strain 03135 having an
amino acid sequence of SEQ ID NO: 1 as analyzed using a Next Generation
Sequencer, has complete mutation at any one of amino acid residue at
position 483, 568 or 1663 of said parent strain, and further has one or more
mutations of the following (1) to (4): (1) K482E or K482E/K (2) K484R or
K484R/K (3) 1/T2353T (4) A2364T or A2364T/A.
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P-19. Multivalent dengue vaccine composition comprising a mixture of attenuated
dengue viruses from different serotypes
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