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Vaccine
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Vaccine

1. Induces immune responses against future
incoming pathogens and reduce disease

symptomes.
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Vaccine

1. Induces immune responses against future
incoming pathogens and reduce disease

symptomes.

J 2. Does not cause disease symptoms
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Vaccine 1.0

Edward Jenner 1796

https:/www.evolvingsciences.com/Vaccines%20.htmi
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Vaccine 2.0

Inactivated Subunit Live Attenuated
Vaccine Vaccine Vaccine
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Vaccine 2.0
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Virulent Live Attenuated

Pathogen Vaccine
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Vaccine 3.0

reverse genetics & molecular tools

Bio0TEC!

Mecianal Cencer For Sensetio Ergingsring and 8inteohnolagy



Vaccine 3.0

— v H 7 H M H = — HN — L }—— 15192
Asc | Pacl Pmel AsiS | Age | SnaB | BstBI Miul
1774 3227 4458 6298 8331 10397 12965 Rsr
=3 1 3 S 7
T7 Pr 2 [ a 6 8 Ed
yd RbzT7-Tm
e
e . .
~~ 4483104900 Newcastle Disease Virus
.J//
R R Q K R E

= — = Virulent F cleavage site
wt Ban/010 agg aga cag aaa cgc ttt ( ge site)

G R Q G R | L (Avirulent F cleavage site)
Ban/AF +tt .
ggg aga cag ggg <gc ¢
Parental Ban/010Recombinant Ban/010 Ban/AF B1 LaSota

Passage 3 Passage 10 Passage 10
in brain in eggs® in chicks®

MDT 52 51 >120 h >120 h >120 h >120 h 116

ICPI 1.88 1.88 0.00 0.00 0.00 0.00 0.40

a, Virus was passaged in 1-day-old chicken brain for 3 times. b. Virus was passaged in 9-day-old embryonated chicken eggs for 10 times. ¢, Virus was passaged through
oculonasal route in 1-day-old chicks for 10 times. '
doi:10.1371/journal.pone.0052751.t004 Xiao S, et al. PLoS One. 2012; 7(12)



Vaccine 4.0

Data Technology Era

High throughput data acquisition

Next generation sequencing
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Virus Diversity

Dengue virus

HIV-1 type 1li
| subtype B
L
===
:
'Fr Coxsackievirus
type A24 variant

Influenza A virus
H3N2
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RNA viruses
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Lessons Learned from

Human Vaccines
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The Goal of Vaccination is to
Educate Immune System

Target
Antigen

Encounter ——®

Differentiation into
Plasma B-Cells

Proliferation

httpwww trellisbio.com/science.html
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HIV Vaccine Research
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Various Strains of HIV

== South Africa
- |Jnited States
= (Jther nations Korber BT, et al.J Virol.83(17):8300-8314
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Option 1: Country-Specific Vaccine

== South Africa
= United States
- (Jther nations

1. Cannot cover all strains

2. Each region needs funding for vaccine testing
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Option 2: Subtype-Specific Vaccine

== South Africa
= United States
- (Jther nations

1. Cannot cover all strains

2. Each region needs funding for vaccine testing
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Option 2: Polyvalent Vaccine

== South Africa
= United States
- (Jther nations

1. Cover more strains

2. Higher cost to produce 3 strain-cocktail
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Option 3: Centralized Vaccine

== South Africa
= United States
- (Jther nations

1. Cover EVEN more strains

2. Lower cost to produce 1-strain vaccine
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Option 3: Centralized Vaccine

Ancestral Sequence

Mecianal Cencer For Sensetio Ergingsring and 8inteohnolagy

Consensus Sequence

L] Consensus
124 Sequences

ATGTTEEEEARATECITEACCEOEEECTIEITECTOE

T T T
10 20 an

WA_TH_SEW194_201
WA_TH_CCO018_201
WA_TH_CMI10§_201
WA_TH_CNT03§_201
NA_TH_CNTO40_201
WA_TH_LRI1Z& 201
NA_TH _NMR12Z 201
WA_TH_NYROO1_200
WA_TH_NYKOO4_200
WA_TH_ENG015_201
WA_TH_SKAZ33_ 201
WA TH SEW011l 201

ATGITEEEEARATEIITEACCEOEEEITEITEITOE
ATCITEEERAR AT TTRACCEOEEEITEITECTOH
ATGITEEEEARATEIITEACCEOEEECIEITECTOE
ATGITEEEEARATECITEAT CEOEEECTATTETCRY
ATCITEEERAR AT TTEAT CEOEEECTAT TR T A
ATGITEEEEARATEIITEACCEOEEECTIEITECTOH
ATGITEEAGARATEIITEACCEOEEECTEITEITOE
AT TR AT ITEAT CEOEEECTATTECT O
ATGITEEEEARATEIITEACCEOEEECTIEITECTOE
ATGITEEEEARATEIITEACCEOEEECTIEITECTOE
AT T EEERAR AT ITEAT CEOEEECTATTE TR
ATGITEEEEARATECITEAT CEOEEECTATTEITOE
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Concerns

Are these non-natural proteins functional?

Is the virus with consensus sequence infectious? (live att. vaccine)
Is the protein immunogenic? (subunit vaccine)

Is the induced immune response cross-protective?

|

In vivo tests
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Animal Vaccines: PRRSV
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Jantafong et. al. 2015 Singh Brar et. al. 2015
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PRRSV

Type |: European (EU)
- 4 Subtypes

Type II: North American (NA)
- 9 Lineages
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Animal Vaccines: PRRSV

Sub-group 2
16244B -

MN184C
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Genetic distances (%)
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Vu et. al. J Virol. 2015. 89(23): 12070-12083
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Animal Vaccines: PRRSV

FL12, PRRSV-CON MN-184

%ulatinn |

Challenge é Necropsy |

[ Acclimation

Primary immunization

Challenge

-7

V'
0

ug;;i

52
. p=0.0056 i
0.8 . p=0.3514 |
| p=0.0384 | -
'_10-54
]
x
0 0.4-
5
0.2+
0.0-
PBS FL12 PRRSV-CON

Immunization groups

Vu et. al. J Virol. 2015. 89(23): 12070-12083
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Animal Vaccines: PRRSV

FL12, PRRSV-CON MN-184

%ulatinn |

Challenge 9 Necropsy |

[ Acclimation Primary immunization Challenge
l Days
A A A A A A y
-7 0 ¥ 67
MN-184 specific vRNA
Tonsil Mediastinal LN Inguinal LN
g : p=0.0001 : : p<0.0001 : : p<0.0001
= | —p=0.0004 7 ,_p=00039 | 7 W L L
'g = @ e & = A "
a2 . p=0.0033 —d=— —E=R000T
= g] 5 v LI S g
E- = 4 4 ] L .® 4
k- 3 3 3
g. 2 2 2
b 1 1 1
0 0 0
PES FL12 PRRSV-CON PBS FL12 PRRSV-CON PBS FL12 PRRSV-CON
Immunization groups Immunization groups Immunization groups
Vu et. al. J Virol. 2015. 89(23): 12070-12083 ""]
. . BI0T e
Mecianal Cencer For Senetic Ergingsring and 8inteohnolagy o Iy w IO



Tested Models

Chikungunya virus

Ebola virus
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Future Vaccines for Smart Farms

frfﬁ"ﬁ%mnﬁlt’s '

TERABYTES == ;; -

ws s SOCIAL
TENS E[]MP[[X CTATION

ANMYTIES

HH]L[IEIIIM 06

"-‘" U’YE

7 INELUUE E Snafﬁrﬁwiﬁﬁuc[ =

ST[IRAGE

PARALLEL = ™=
GROW

DIFFICULTY



