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Introduction and rationale

Dengue virus
Family Flaviviridae

* Mosquito borne disease
* 4 serotypes (DENV1-4)

* +ssRNA Envelope virus
 “Envelope protein”
effective neutralizing target
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No specific treatment

1B3B9_V21 antibody

(Screened by
Machine learning)

J

Molecular dynamic
simulation

To accurately predict the
insight interaction of
1B3B9_V21 with 4 DENVs

)

Insert mAb
variable

light chain
= MCS:

Vs HEK293T cell

» * Human antibody
platform
Full antibody (human * Approved by FDA
lgG-1) expression
system
High yield production
Zeocin selection
Easy to modify
Ready to up scale

pPTRIOZ system



Conceptual framework

— Problem Process
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* No specific therapeutic agents
* Need simple and effective
production system

Impact

Output

Computational
analysis by Amber 22
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| Construction and  EEEp
PAN expression rAbs e
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aracterization "~
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Outcome l
Ready to develop as
therapeutic agent
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— Time & Cost
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Objective
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Study design

|. Computational analysis lI. Antibody expression

MD simulations (Amber 22)

RTRIOZ

y\

Stabilities HEK293T cell

e RMSD

* Atom contact l Transient
* H-bond expression

Binding affinities
* Binding free energy

Contact interactions
e |dentification of key residues

Supernatant: Full human IgG

[Il. Antibody characterization

Yields

Quantitative human
lgG ELISA

"@PO®

‘ Functions

* Cross-reactivities (IFA)

* Binding affinities by ELISA
* Neutralizing activities by FRNT

* Enhancing activities
(ADE assay using K562 cell)

ELISA: enzyme link immunoassay

IFA: immunofluorescence assay

FRNT: Focus reduction neutralizing test
ADE: antibody dependent enhancing



Previous progression

|. Computational analysis

MD simulations (Amber 22)
Antibody candidate Original antibody

== 1B3B9 V21 Ab >1B3B9AD

- ¥ Binding affinity

Y & e Stably bind with DENV 1-4
Stabilities * Found key residue that
* RMSD impact to binding affinity
* Atom contact
* H-bond

Binding affinities
* Binding free energy

Contact interactions
e |dentification of key residues



I Progression

lI. Antibody expression

PTRIOZ
{8kb)

> ;_ Objective
QL-—"” . . .
HEK293T cell To construct antibody-expressing plasmid (pTRIOZ)

and express in HEK293T cell

Transient
expression

Supernatant: Full human IgG



PTRIOZ :single antibody expression plasmid 8

© e chain’
MCS:
Insert mAb
variable .
light chain pTRI o7z

Variable region
N terminus

a Heavy Chaln Disulfide bonds

- MCS: .
region Constant region
(~8 kb) neert s e g
variable C.3
heavy chain C terminus
region

Full IgG expression with one plasmid

High yield antibody production
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Easy to scale up



Construction of 1B3B9 Ab in pTRIOZ plasmid

Objective To construct antibody-expressing plasmid (pTRIOZ) and express in HEK293T cell

RE digestion & Ligation

amplification +

— o ‘ 1B3B9 l7;{E§°
’ ’ rrrr
Q - o9

Ab genes ", Insert e C

pTRIOZ_1B3B9

Original antibody
(1B3B9 in pFUSE) (~ 8.7 kb)

RE double
Sequencing

> mmm) ColonyPCR ) posmiq

Transformation ; ) purification

E. coli (DH5a ) Q |
L |

LB agar +zeocin ®




Primer design for cloning

* Cloning 1B3B9 : antibody template

SgrAl BsiWi
J (¥U
N - ¥ VL_1B3B9 cL -
7
—
—
Agel Nhel
N - ¥ VH_1B3B9 CH =~
Vi
Cm——
Primer ID Sequence (5’ -3’) Tm (°C)
F_1B3B9_VL AACACCGGCGGCCACCATGGCCTGGATTCCT | 61
CTC
R_1B3B9_VL CGTACGACTTAGGACGGTCAGCTTAGTCC 61
F_1B3B9_VH ACCGGTGCCACCATGGACTGGACC TGGAGGAT | 60
R_1B3B9_VH AAGCTAGCTGAGGAGACGGTGACCAG 65
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Result-1: PCR amplification of VH & VL genes 11

PCR amplification

Ab genes
amplification —
500 bp |
VL_1B3B9 VH_1B3B9 400 D | R ——

300 bp

Check by gel

: VH: 438 bp VL: 406 bp
electrophoresis

l Fig 1: PCR products with corrected size of VH (438 bp) and VL (406 bp) genes.
Purified PCR
product



Result-2: Colony PCR of transformed colonies

with VL_1B3B9

Cloning procedure

Restriction enzyme

-+Q

VL_1B3B9

l DNA ligase
"k,

pTRIOZ_VL

l Transformation

( ) ——) Check by
) colony PCR

LB + Zeocin ® (14 clone)

12

=
-—
’ -

Positive clone: 8 clones

Fig 2: PCR products of colony PCR (VL_1B3B9) with correct size



DNA analysis

Culture in LB broth
+ Zeocin ®

O
Plasmid
purification

Checked by
Restriction enzyme

Vector Insert

|

Confirmed by
sequencing

Result-3: Restriction enzyme analysis of
positive colonies (pTRIOZ_VL)

M1 M2 uncut cut uncut cut uncut cut uncut cut uncut cut uncut cut
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Fig 3: Restriction enzyme analysis. Comparing uncut and cut of positive
clone from colony PCR result of pTRIOZ_VL.



Result-4: Colony PCR of transformed colonies

with VH_1B3B9

Cloning procedure

Restriction enzyme

- . ()

VH_1B3B9 pTRIOZ_VL

l DNA ligase
-l

pTRIOZ_
1B3B9

l Transformation

| s % | Check by
Q ) —) colony PCR
~— (10 clone)

LB + Zeocin ®

14

—
—
!
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—
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Positive clone: 5 clones

Fig 4: PCR products of colony PCR (VH_1B3B9) with correct size



DNA analysis

Culture in LB broth
+ Zeocin ®

O
Plasmid
purification

Checked by
Restriction enzyme

Vector Insert

|

Confirmed by
sequencing

Result-5: Restriction enzyme analysis of
positive colonies (pTRIOZ 1B3B9)

uncut cut uncut * cut
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Fig 3: Restriction enzyme analysis. Comparing uncut and cut of positive clone
from colony PCR result of pTRIOZ_VL.
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I Conclusion 16

* Successfully constructed 1B3B9_plRIOZ expression plasmid

* Successfully find out the optimal conditions for cloning VL and VH genes into
pTRIOZ single plasmid (PCR amplification, double restriction enzymes
digestion, ligation)

* Additionally, we optimize the transfection parameters for expressing rAb in
mammalian HEK293T cells including cell density, transfection method, and
transfection complex ratio. = plan to proceeding



Future work 17

Construction of new Ab candidate (1B3B9_V21) » Transient expression in HEK293T cell

Seeding HEK293T 5.5 x10° cell/ml

1B3B9 V21 Ab ’ '
1B3B9_V21 VH l Incubate 24 h, 37 C, 5%C0O2
B3B9_V21 |

pTRIOZ — 1B3B9_VL (j\ LR
A CH ) ...
~ 8.7 kb) W W Optimization
’ OO O
CCTCTTCGGCTATCCTCCC . ‘ ° Cell density
(New candidate) .
Transfect Transfection reagent
ranstection reagent
oA Ratio of DNA: transfection
reagent

m) Take supernatantto test



I Thesis plan

Register 8 credit

Plan

e Construction of 1B3B9 & 1B3B9 21 rAb in
pTRIOZ

 Antibody expression in HEK293T

e (Characterization of rAbs

« Data analysis

 National proceeding

e Thesis examination
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