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G 0 0 d c I i n i ca I Establishment purpose is to support the rapid development of domestic

vaccines by providing technical support for commercialization,
HHAIOFRLY X IRIMIE] QIAA[EIZARIEA S AlEO|ORZOIH A2 HE] Laboratory including the clnical sample analyss, quality control esi,
APH(23, 5.8 X207 ) B2 7O Z GCLP 710 |=2fRlof| 2t H=2Q 1240t Pra cti ce
AME ZE=0{ HY 2ME Aol ELICH It has been designated as a ‘Good Clinical Laboratory Practice(GCLP)' by
Ol HHA| JHEFS Q|5 QAL B ZIR| A0 [GCLP] MFDS(23.5.8.) and is conducting immunogenicity analysis with professional
HHAIORA7 | & X [SIMIE] QIANA S ZRIEAL7 |240| BHAIAISLICH personnel and facilities in accordance with the GCLP guidelines.

K—=VCAST will be with you in the clinical trial sample analysis for
biopharmaceutical and vaccine development.

HHAl S HfO|R2|2%FE Immunogenicity Test of Vaccines and Medicines
@ = SHI7HELSA B) @ - Total Antibodlies(ELISA etc.)
- Z31SH|I7HPRNT, FRNT, PBNA &) » Neutralizing Antibodies (PRNT, FRNT, PBNA etc.)
+ Cytokine £A(ELISpot) - Cytokine Analysis(ELISpot)
> * Pseudo virus A&+ I 2)) + Generations of Pseudovirus
. [ =PS = . IS
I P 7|E} 2M 1 SBA OPA S o Other Analysis: SBA, OPA etc.
GCLP7|2t HE®Z 7= Build of GCLP Networking
Cj; - UMAIRE X SSEM MA 7= c,ﬁg; « Establishment of a Joint Analysis System for Clinical Trial Samples
- 2L GCLP7 |2kt 7 |&mE(with, 2EAE M 5) - Technology exchanges with GCLP institutions (with. KDCA, M etc.)
o BHA JHEEALRE MOUM|Z + MOU signed with vaccine Developer
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MEQHM3SE AlM(BL3) 2 Operation of Biosafety Level 3(BL3) facilities

- N3RS HEMKE EE Al « Utilization Test of ‘Risk group 3 pathogen’
- F|ZHRF| : SARS—CoV—2, Monkeypox virus(Mpox) + Pathogens : SARS—CoV—2, Monkeypox virus(Mpox)
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ELISA

Enzyme-Linked
Immunosorbent Assay

ELISA 241
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Types of ELISA
Indirect ELISA he Competitive ELISA
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* Manufacturer :
Biotek

* Model :
SYNERGY H1

* Manufacturer :
Biotek

* Model :
50TS

ELISA(Enzyme—-Linked ImmunoSorbent Assay)

-S| HES 01E5t0 S&(antigen) = All(antibody)S Y2

Ol=7t ==
Direct ELISA
Tt BESoh= S0l HIEZ SAS ZetA A A85hs 241
Indirect ELISA
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Sandwich ELISA

Capture antibodyES HA platedi|] ZEAIZ|Z, 1 A0 &S ATt
direct = indirect2 EH2 RAlSH= A

Competitive ELISA
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Washing Washing Washing
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- Examples of ELISA images

1 2 3 4 5 5 7 8
A BLK BLK SPL1 SPL1 SPLY SPLY SPL17 | SPL17
B [/ [8] SPL2 SPL2 SPLI0 | SPLI0 | SPLIB | SPLI8
c cTL2 cTL2 SPL3 SPL3 SPL11 | SPLIT | SPLI9 | SPLI9
D | STDIS0 | STDIS0 | SPL4 SPL4 | SPL12 | SPL12 | SPL20 | SPL20
E | STD240 | STD240 | SPLS SPL5 SPL13 | SPL13 | sPL21 | SPL21
F | STD330 | STD330 | SPL6 SPLS SPL14 | SPLI4 | SPL22 | SPL22
G | STD420 | STD420 | SPL7 SPL7 SPLIS | SPLI5 | SPL23 | SPL23
H | STD510 | STD510 | SPL8 SPL8 SPL16 | SPL16 | SPL24 | SPL2
1 2 3 4 5 6 7 8
A 034 039 | 0053 047 112 0038 | 0037 | 0037
.03 041 712 102 542 1698 077 084
.04 045 041 04 062 0042 039 038 : :
2 i 969 854 732 684 7.96 4k 525 Addlng the stop solution
¢ 004 .039 056 041 039 004 038 041
126 118 919 015 772 083 108 161
038 .039 045 06 045 .04 038 039
b 212 241 878 274 693 83 117 141 g? ? ? 5% s E
g 039 041 047 047 0.04 .04 038 039 ’ -t Piakd il
286 %8 12 418 1127 4 113 114
; 039 004 043 052|004z 063 | oo | o038 A1 112988 3?
1399 0291 86 269 171 903 029 0219 *XXXE '5 XX
S 043 004 .04 045 0,044 044 0.039 004 ErXFZEE X
515 0.629 .15 323 2338 39 0624 0523 EECEERXEESE ‘
" 041 0,047 005 047 0,052 046 004 0.041 . T2 T S
0803 1.193 3436 3505 2909 2746 1.008 1012 = =

Antibody titer analysis

ELISA

Enzyme-Linked
Immunosorbent Assay

Type of ELISA

Types of ELISA
gl e
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ELISA
Method

ELISA
ResultSExamples)

* Manufacturer :
Biotek

* Model :
SYNERGY H1

* Manufacturer :
Biotek

* Model :
50TS

Reactions

Specificity.

* Direct ELISA

ELISA(Enzyme—Linked ImmunoSorbent Assay)

+ Assay for Quantifying Antigen or Antibody Using Antigen—Antibody

- Possible in a biosafety level 2(BL2) facility. High sensitivity and

Enzyme directly bound to an primary antibody that reacts with an antigen.

* Indirect ELISA

The enzyme does not bind directly to the primary antibody but attaches to

the secondary antibody that binds to the primary antibody

* Sandwich ELISA

A capture antibody that binds to an antigen is bound to the plate,
and the antibody is bound to the antigen to analyze direct and indirect

- Competitive ELISA

Assay performed by competitive antibody binding between unlabeled

and labeled antigens in a sample

NN

Capture gen
aniibody binding 'al?e'eo'

+ Examples of ELISA images

1 2 3 4 5 6 7 8
A BLK BLK SPL1 SPL1 SPLY SPLY SPL17 SPL17
B CTL1 CTL1 SPL2 SPL2 SPL10 SPL10 SPL18 SPL18
[ CTL2 CTL2 SPL3 SPL3 SPL11 SPL11 SPL19 SPL19
D STD150 STD150 SPL4 SPL4 SPL12 SPL12 SPL20 SPL20
E STD240 STD240 SPLS SPLS SPL13 SPL13 SPL21 SPL21
F STD330 STD330 SPL6 SPL6 SPL14 SPL14 SPL22 SPL22
G STD4 20 STD4 20 SPL7 SPL7 SPL15 SPL15 SPL23 SPL23
H STD510 STD510 SPL8 SPL8 SPL16 SPL16 SPL24 SPL24
1 2 3 4 5 6 7 8
A 0.034 0.039 0.053 0.047 0.112 0.038 0.037 0.037
0.034 0.041 2712 3.102 1.542 1.698 0.077 0.084
B 0.045 0.045 0.041 0.044. 0.042 0.042 0.039 0.038
3.174 2.969 2854 2732 1.684 796 0.446 0525
c 0.04 0.039 0.056 0.041 0.039 0.04 0.038 0.041
126 118 919 3.015 0.772 0.83 108 161
D .038 039 045 0.044. 0.045 0.042 .038 .039.
.212 241 78 274 1.693 1.835 117, 141
E .039. 041 047 0.047 0.04 0.041 .038 .039.
286 248 25 3418 1127 1.349 113 114
F .039. 0.04 043 .052 0.042 .043 0.038 0.038
.399. 0.291 66, .269. 1.7M 903 029 0219
6 .043 0.04 045 .045 0.044 .044 0.039 0.04
.515 0.629 56 .323 2338 .396. 0.624 0523
H 041 0.047 0.05 047 0.052 b6 0.04 0.041
0.803 1.193 3.436 3.505 2909 2.746 1.008 1.012

Adding the stop solution
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Pseudovirus-Based
Neutralization Assay

Infection
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PBNA(Pseudovirus—Based Neutralization Assay)

* Pseudovirus

AR Hlol2iAo] UEO= ST HlolziAo] XA QIXISHS

Iioi QU0 HiO|2{AS| HEHE =|Lt RT=ZEO| GlO]

X7t =716t HEE0] gl= #

] HIO|HA IXt

— BL3 2 1%g! HYX| — BL2(Biosafety Level 2) 481 7Hs

— Ho[HA HR7 1™ A7, el Saks &7,

Pseudovirus= 44| L S3FatA|2t
ZE6IX| &2 PsVeE MIZ L2 ZiHs|1
Reporter gene(SEAP, Luciferase)0| 2451 =l

ol et =5 S5l Sats=

PBNA(#ZHIO|2{A 7|t S35 TIPH)

HoHIS OF Sof &

=

L0 TT-

A =l0 S3tetx|et

PBNA 229 Z1HOHIAD

Pseudovirus M=}

ScfAD|E 52 80l

- SISIAO0 DX 2 AER|

- Manufacturer : VILBER
- Model : FUSION SOLO S

PBNA 24 21t

* Pseudovirus X%}

Plasmids Amplification
v
293TT M= B2t
v
Transfection
v
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Pseudovirus 25

Transfection 221 Pseudovirus Z3H|
S5i0| A

- Eneisa))|

- Manufacturer :

- Manufacturer : ZEISS BEKMAN COULTER
- Model : Primovert - Model : Optima XE-100

* PBNA

96-Well Plate M| £
v

2| 2 QC sample ZH|
v

Pseudovirus — x| Bt
v

293TT MIZE 2|
v
SEAP, Luciferase &8

v
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PBNA Assay

PBNA

Pseudovirus-Based
Neutralization Assay

Working mechanism of PsV

Non-Neutralizing
Antibodies
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PBNA Results(examples)

Produce Pseudovirus

Pasmid ampification

« Huorescence Microscope « Uttracentrifuge

r PsV16  PsV18
b0 | ]
° 2o |

« Chemiuminescent image

- Manufacturer : VILBER
- Model : FUSION SOLO S

PBNA(Pseudovirus—Based Neutralization Assay)

* Pseudovirus
A type of recombinant virus that contains only the structural genes
of the virus. It is a pseudo—type virus particle that has no genetic
material, is unable to replicate, and is not pathogenic.
— Pseudovirus of high—risk pathogens(BL3) — BL2
— Virus pathogenesis, antibody neutralization ability, induction of
immune response.

* PBNA
Pseudovirus that does not bind to neutralizing antibodies is infected
into cells and the reporter gene (SEAP, Luciferase) is expressed.
At this time, neutralization ability can be confirmed by measure the
expression level,

Pseudovirus and PBNA
* Produce Pseudovirus * PBNA
Plasmids Ampilification Cultured Cell in 96—Well Plate
v v
293TT cell culture Sample and Standard preparation
v v
Transfection Conjugate Pseudovirus — Sample
v v
Sonicate cell and virion maturation Treated with 293TT cell
v v
Ultracentrifuge Measure SEAP, Luciferase activity
v v
Obtained Pseudovirus Calculate Neutralizing antibody
PBNA Assay

« Calculate Neutralizing antibody

- Manufacturer :
- Manufacturer : ZEISS BEKMAN COULTER
- Model : Primovert - Model : Optima XE-100
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PRNT

Plague Reduction
Neutralization Test

PRNT
CRETE
MIZ ZH|
v
ZM-HIolHA =8t
v

ZXI-Hi0l2dA
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v

Overlay media ==

- Manufacturer : Synbiosis
- Model : ProtoCOL3

PRNT(Plaque Reduction Neutralization Test)

— 2| HIO[2AE 01

-I-
o
L}
)

401

Z HioA0] chet exlel SHE Holsks BAEe=

SR HE

" Zssic 1ol 58 mEsos B
Al

— irlo] kS FIksh=d

Planting cells
'Qy/’
;,,-Ajk,,\,;’; 3

Fixing

TOP@@

1ﬁ(3<—|

eletete

Crystal violet staining
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Serum dilution Virus addition
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Incubation Virus adsorption
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Plaque counting Scoring
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Neurtralizing antibody

analysis

PRNT

Plague Reduction
Neutralization Test

PRNT Method

Preperation cells
v

Conjugate Sample-Virus

v
Cell infection
v
Apply Overlay media
v
Fixation and staining
v

Plague and neutralizing

antibodytiter analysis

PRNT Result

Equipment

- Manufacturer : Synbiosis
- Model : ProtoCOL3

PRNT(Plaque Reduction Neutralization Test)
* Specificity
— Bvaluates the ability of antibodies against a specific virus
— Used in vaccine development and immunological research

* Accuracy
— Applicable to various viruses

* Quantitative data
— Quantitative evaluation of the concentration of neutralizing
antibodies
— Indirectly assessing the effectiveness of vaccines

Planting cells Serum dilution Virus addition
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Crystal violet staining Plaque counting Scoring
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PRNT Results
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ELISpot

Enzyme-Linked

ELISpot(Enzyme—Linked ImmunoSpot)

- M BIIRiS Z517| 215101 T celofl A 24 Clorst
oylokine S RREOR SH5101 MIAIO| BiiRINS TIISIT S

ELISpot(Enzyme—Linked ImmunoSpot) Cellular
immunogenicity analysis * To measure cellular immunogenicity, the immunogenicity of vaccine
is evaluated by quantitatively measuring various cytokines secreted

ELISpot ~ ©7i

- Cytokine SHH = 52l ELISpot2 antibodiesE AF25H0d Enzyme-Linked

od
single cello| 2|3t cytokineS EXsH= EMHoz EX NI} * ELISpot, one of the cytokine measurement methods, is an analysis

ImmunoSpot ImmunoSpot o . .
SH|5H= O|A|EH THEE 2 Mo|| 205t DIZIE I} =2 that uses antibodies to measure cytokines secreted by a single cell,
It's easy to analyze proteins secreted by specific cells and has high
sensitivity.
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i Comparison Conventional ELISA ELISpot : Comparison Conventional ELISA ELISpot
Conventional —— . ot ool cut Conventional p P
ELlSA VS ELISDUt ampte forma upernatan el cutture ELISA ELIS _t Sample format Supernatant Cell culture
Measurement format Supernatant Single cell VS DO VBT ER farmaD Supernatant Single cell
T cell functional study No Yes T cell functional study No Yes
Per cell cytokine Net cytokine Cytokine per cell Serrealll @iakine Net cvtokine Cytokine per cell
productivity (Source non-distinguishable) (Source of cytokine) produc)t,itvity (Source non—?J,itstinguishable] [S{JUFCG of g/tokine]
; Subtle differences . .
Resolution non-detectable High Resolution Sl:}g:? dt{i'ggfss High
Dual detection No Yes Bivell gt No Yes
Storage time Hours Weeks to months Storage time Hours Weeks to months
Detection device ELISA reader ELISpot reader Detection device ELISA reader ELISpot reader

ELISpot Results & Equipment
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)
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Examples of ELISpot images Qualification report

w@ ;@ ?“{_@& 2,;7 CTI.PQ 4 v Quafification
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Qualification
Report
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SBA

Serum Bactericidal
Assay

OPA

OpsonoPhagocytic

Assay

SBA, OPA
(Serum Bactericidal Assay, OpsonoPhagocytic Assay)

- SBA(Serum Bactericidal Assay)

-

Melo® thiznt BHIS

~ SEOIN WolTicis SHst| st 24
01835101 S| S0| EHHAISS S5t Bacteria lysis S 0I5
L HiH
— od

- SAIEOR 218t U BAIE B 4 Sln. 9 Hakl

Serum / antibodies Complement MAC complex formation and Bacterial lysis

- OPA(OpsonoPhagocytic Assay)

— oM 7[SA SHMI7IE -7 st 2MEHo=Z
H=0l| oJs SE=! anti—bacteria complex?|
AMIE SEHE STol= WY

Kt2| Serum0| H2S4-E CHEF| Phagocytosis 7 244
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Receptor -mediated Phagocytosis

Serum / antibodies Phagocyte
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- Manufacturer : Synbiosis - Model : ProtoCOL3

Functional antibody
assay

SBA

Serum Bactericidal
Assay

OPA

OpsonoPhagocytic
Assay

SBA & OPA Resuits

o i 5o e e ocramoe

SBA, OPA
(Serum Bactericidal Assay, OpsonoPhagocytic Assay)

+ SBA(Serum Bactericidal Assay)

— To measure protective immunity in serum and confirms bacterial
lysis through antibody—specific complement immune reaction
using target bacteria and complement,

— Quantitative antibodies from vaccination can be evaluated, and the
higher the amount of serum in vaccinated person, the less live bacteria,

.02, sae

Serum / antibodies Complement MAC complex formation and Bacterial lysis

- OPA(OpsonoPhagocytic Assay)
— To measure opsonic phagocytic ability of anti—bacterium complex
induced by vaccination as an assay to measure functional

antibody in serum.
— The higher the amount of serum in the inoculum, the greater the

amount of phagocytosis.

?’%ﬁ

Serum/ antibodies

Phagocyte Receptor -mediated Phagocytosis

Equipment

- Manufacturer : Synbiosis - Model : ProtoCOL3
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Live cellimaging system
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Automation
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Professional
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Provide high—quality Advanced analysis

immunogenicity analysis equipment provides
services by experts in fast and reliable sample
various fields

analysis results

20254 =0y
(Introduction in 2025)
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Improve customer
satisfaction through
operation of quality

- UHHAISIA
management system - HASISH A[RA
- OJM=E AlEd
c M= AEIA
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Molecular diagnostic system

Digital PCR
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Ultra centrifuge
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Microplate reader
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g 4 o Hjof2iA =2 (SampleLff target SZ12| U2 =)

wRE-BL3 : WEQH 3SF(BL3) MM 29

- FlF YN (T HEHE )
: D20 [MA (SARS-CoV-2) / H0[=2HI0 [2A (Monkeypox Virus)
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