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ELISAZE...

ELISA (Enzyme-Linked ImmunoSorbent Assay)
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Specific

Ag-Ab binding
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Why ELISA?

Simple Sensitive

Microplate, Enzyme ALE

detection ZHH|

ZICHo| & ghst
High capacity sensitivity 7%
(pg~ng/ml)
Rapid
Cheap
Kit 7l

Quantifiable
Color (5¢ 7€)
Microplate reader

DataZ7} S4|X o

24, M
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ELISAS| H &

H

atA|, g &(cytokine, chemokine, growth factor) @d, &st= B &

-

A

Cl —E—&',' (virus, animal, human disease, food allergen..)

-

oo

AF AL (toxicology, pharmacy...)

= 7| & AL (immunology, cancer, neuroscience...)

Quality-control check (food, drug industry...)

Antibody screening
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ELISAS| S &

SR20 [ME ELISA S &

TMEB Substrate
N

= Direct ELISA

= [ndirect ELISA

= Sandwich ELISA
= Competitive ELISA

TMB
K \.S ubstrate
Yellow
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ELISAS| = =- Direct ELISA

Enzyme
conjugated
Antibody
Antigen

microplate

= Antibody 1% — low sensitivity
= Antigen(sample) coating
= Sample Lj2| antigen level =7
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ELISAS| =& - Indirect ELISA

Enzyme
conjugated
Antibody

Ag-speicific
Antibody
‘ Antigen

L | microplate

oo

= Antibody 25
= Sample L Q| antibody level =7

(virus2t A A =tol, otk Aef)
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ELISAC| = - Sandwich ELISA

STEP 1 STEP 2 S5TEP 3 LEGEND

Analyte TMB Substrate
\ !

“e HRPHJ\ \ Y Capture Antibody

@  Analyte

- - - i A HRP-conjugated
f - Y Y Y r ‘I’ & : Detection Antibody
_ |  Tve
Antibody- HRP HRP Substrate

coated microplate

A 3%
Y \ VARC

= Sample L 2| antigen level =7
(Ag levell} ODZf H|Z])

= High specificity, Commercial ELISA kit
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ELISAC| = & - Competitive ELISA

Step3
Step 1 Step 2 :l TH Substate

‘ HRP-Conjugated
Cos 0 _{[umpetimrﬁnalﬂe

anar?jln:lﬁod? \\‘ foae _\ _»/— \_

N B
- T e
Rp  Substrate
Analyte — ) h\
Primary Antibody— Q\ d / \w
) Stop
Secondary Antibody — secnday Aoty = A ¢ \ Yellow
= Small molecule level =X .
= Small molecule levelZ} ODZ} HHH| | § . g
= High specificity - 0

PGE, Concentration (pg/mL)
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ELISA & '6.;. I-I'I Sandwich ELISA

=T I i E T S R R B T B R S I B E T S R B T BT R I e e T S B

Tip!
Biotinylated Detection Ab AMEQ| FoAFE | XAFM R
incubation « Reagent ZH]|, incubation A|7t 2%

« A H A2 warm up-~

SA-HRP incubation * pipette technique
e Contaminationk|X| Y E=E FO9|

: : + Washing !!!
Substrate incubation

Stop & Detection

()Suldicle R&D systems
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ELISA assay — Pipetting tip

|Sli, pipette?] calibrationi} &3t pipetting 7|=0| 2

:
0

o
—0

" Tip2 25| 2 (80| ALt £l Xto| &X|)
CEHA pipetting 1l
= Contamination F2| (sample/reagent OtLC} tip W A|, reservoir =2| AFE)
= Pipette| X4 volume EC} YA AF2SIX| oot &t
= Surface tension0| Q= EUL2 tip= pre-rinsec| tipl| = A2 =L = US
= HN =2 F2, 80| tipoll gatg mwItx| 7|c A

= Air bubbleO| M7|X]| & (MHMS| drawing S} Lt tip= 1 A|)

N
| B -1y
& (F=)2dldic]E! | RsD systems
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ELISA assay — Microplate

Blank Control

)(1 2 3 4 /5 .3 7 8 9 1011 12 = Microplate: ELISAM & (high binding)

All o jo nmmnmzrs:r s? 315 s23 | 823 | 831 | 831 = Coatingz|0] Q= microplates &5
B nmaﬂntﬂa\ sﬂ E1B * *@*@ Mot 2t 2eote] 2t
C Q m - Mot 202 ..
D sza - Duplicate
E @@ @@ - STD, blank, control2 Z==
F @4 @ @@* » 7t52t sample==2F: 40 sample
ES000D000 S
DO @;@»
Hil s6 | S6 | 514 514 522 522 sau S38
~ Standard
& (7)Sdldlcley R&D systems
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ELISA assay- Standard

>

ITRACRAN
\ lﬂ

2000 pg/mL

>

concentration

500 pL 500 pL

& () Sdidicl=l
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Standard?| =2/ I
Sample®| &= = standard2| mass-valuedj Ciat O.DZt1t samplel|

ODZ}I2 H|uwsld ZAA™E|O 2 M=t standardE TFE= 0| £ Q2.

Control AlE &

S00pL  S00pL  S00pL  S00pL

SO0pLStd. |

1000pg/mL 500pg/mL 2S0pgimL  125pe/mL E25pg/mL 313pg/mL 156 pg/mL

—

Xt

o

Reconstitution
« OHLHE| O QU= buffer 7, & ALE
« 9F 152 7F rolling

+ 0% aliquotstol XBtst SZo|Al BT

Serial Dilution

« 7|2 7 point + blank

» Sample type0f &= diluentZ 3| A
2t CHA|OLCH vortexingdt tip 1l A|

RsD systems
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ELISA assay- Control

2 . Control2| SR
¥ i ) Standard curve@l sample s SO Mok, T3 =20l 52X
. ‘° ' » negative control = blank
: = positive control = SE9| H|E 11 Q= analyte

>

concentration

o
= control set (high, medium, low)

» Control set » Control set7} ZQ3st A2,
« high, medium, low =& recombinant protein o M35t HAF @ F5H= 2 (RITHA AR OF,
s Al Hel el st LM A1 He=d 2 commercial lab, AM|2| 0| Xotel 42)
« 13| ArE HE * LotZto| XYfold = eldlof o= &2
(MZ & degradation® = Qoo 2) « Sample Lff analyte & =7} detection range0||
ot =X| 20l10| 2th[= 8%
& (%) dlicl=y R&D systems
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ELISA assay- Antibody & Diluent

Specific Interactior Cross-reactivity Interference

« N N A
= High affinit
ey oYY

Antibody

Meotn 52 AEE 9%t

. B.
Diluent STOp "
A0l MM S S M 9|5 ) ﬁ
= -I—l-—'l o %I o -l—l- -IT—Q— o Tl O|— O:I ﬁ ﬂ > Dilution . /s Dilution
« Diluent@} samplelf =& =0]| & @
binding®t 0| interference A Z! %= @ A
9)\ % Neat (undiluted) =6 Dilution - Corrected Dilution - Corrected
« Sample type, analyte0] =|X o}z Value =10 Value =12
SpECifiC diluent Key:  Analyte of Interest Interfering Factors @ £
& ()Sdldiclel R&D systems
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ELISA assay- Washing

Washing A| F2| Atgt I

— insufficient washing2 £ background?2} non-specific binding0| =0 = S
« Wash buffer2| volume(400ul)1} 2l4== H=ts| X|7{0F g

* 30 sec soaking

« H& | = washing method

squirt bottle > multipipette > autowasher

e
=

' 'd{ :
=] ‘ .

41‘
: -
&

.
g . woar
lic:, SEEESERe

ceplflii ) BETEEEhs
LA
T

<«

- O}X| 2 washingA| paper toweld]| H|H| E0{ LolQl= 7|71 GQEES

st
« washing =% wellO| OtE2X| AT E F9
& (7) 2l clet RsD systems
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ELISA assay — Detection method

Colorimetric assay Chemiluminescent assay
= HRP + TMB, H202 = HRP + Luminol

= Alkaline phosphatase + NADPH = Stop solution ZQ X

= Stop solution 2 * Luminometer2 =M

= Microplate reader2 =7

Lumiqol Substrate

T{ﬂBSuhslrate Amplifir 'S
LI ~
< -.f T
HRP %P |I __E'P_ Eﬁ___-fp I|I
f"f ¥ YD YYD
- o 2,
H P@mt& P Substrate + Amplifier i \'
AS¥ P - & A
v - © v

\\ff
RsD systems
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ELISA assay — Data analysis

Protocol Definition

General Information  Fead kMethod |Tem|:late| Curve | Eutoﬁsl Hepoltsl

. Inzubaa the plate for
» Microplate reader2 =7 (OD{}, STD curve) Jhmiand e e Vethod Type fEndpont =
DRI U g 55 52 LU Y . —— I

Reference Wavelngth [nm| (530 -

- wavelength: 450 nm

) STANDARD [ _conce W' ] =] [
- wavelength correction: 540 nm or 570 nm 1_fsToot 2 |
2 |5TDOZ 4 L
FYAE 2
= Standard curve rm 2 o=
5 _|5TDOS 12
- X &EE, Y: OD 4f = B_|5T00 4 =
- X,Y scale: log or linear C
- curve fit: 4-parameter Unknown saniple
OD value
» Sample 5T A4t > 1E========
- L N 2 - I
- d2fmof A0 CHYBY] sample?| =2 78 & - :
- SampleO| dilutionk| A C}H, dilution factorS 8 . :
[=1
Sl 0fofF o © g |
C |
N I
= |
v
0.01 L1l ol vl | . .
& (Z)Sdlalc]<l 10 100 1000 ystems

v WOONGBEE MeDiTech, Inc. VEGF Concentration (oa/mL) ine brand



ELISA assay — Data analysis

» CorrectedZt= 450 nm - 540/570 nm

- 2T Y

=
- =X™E| ODZto

HA —

| CV < 10%
- non-specific binding (blank) < 0.1 O.D
- R? value = 0.99~1.0

(pa/mL) 0.D. Average | Corrected

0.074

0 0.076 0.075 —
0.118

15.6 0.121 0.120 0.045
0.159

31.2 0.159 0.159 0.084
0.246

62.5 0.242 0.244 0.169
0.384

125 0.378 0.381 0.306
0.666

250 0.669 0.668 0.593
1.258

500 1.263 1.260 1.185
2.302

1000 2.233 2.268 2.193

6(-1‘)5':“““':'6"

WOONGBEE MeDiTech, Inc.
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25
g 2
(=]

15

Q.5

Good fit

— 4PL (RP=0.9995)

o -

o] 200 GO0 600 D0 1000
Anabyte cancentration {pg/mi)

Sample 1

n 20

Mean (pg/mL) 53.7

Standard deviation 3.6

CV (%) 6.7

Bad fit

2.5

Linear [R?=0.9567)

1200 ] 200 400 &00 800 1000 1
Analyte concentration [pgimi]

Intra-Assay Precision

2 3
20 20
235 910
10.6 46.2
45 5.1

RsD systems
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ELISA assay

ELISA Eolo] g2{= 571X Tip!
. Washing !!!! Q
Kit Insert Reconstitution

. @] 9loju7| * Squirt bottle, manifold Y
. Method'= insertr| 2 washer, autowasher= 3%t °

. 5| 22k 2 A2
.- 82} 3|2 HA|El 221} bufferE ALE
 Buffere= &l

o
cXHS
o+ 8| H|A SE0| =0][7]

specific optionF2] = .
« Al t
/ (A EoiFH L) / aue
Q - HTE|E 220 2 H /

Pipetting

= 131s
- HIZ/loto]| M2 =3

Data &%

* Scale: X/Y= - log, linear

- WYY 8Y 23

* Contamination2
TI/ * Curve fit: 4-parameter

& (7)Sulgici =y RsD systems
| & WOONGEEE MeDiTech, Inc. a bietechne brand
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2014 ELISA Workshop
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(=< ELISA APH HAH Arg

Q

%

~

~—

S ELISA A|ZFs}7| M, HE

N

Al check o] EM 2%

1. Kite] F27|2F =l — 7|¢to] HACHH AL =715

3. ME AIZF M kit L] RE A% M202 warm up A7l £ assay ZI1¥ (Insert &Ql @

4. Calibrator diluent?} assay diluents HHZ Eosl= A7 Y280 F warm up £
2 5 AFE

5. A0l g AY%E A8 M FURES ol T M2 F A2



* Z| ol AutE fleh wash E &%

1. Wash & strip li}& = ooz Al M numbering 5}7|

IO

2. Buffer§ 92 5| 2F 10-15% soak timeS Zt7|

3. Wash buffer I}t2}L] 11 7|2 ct paper towel £|0j plate 5| &0 EIEF EHO{FHA] L2 buffer
25| M| A

(=13

4. Wello| O}2X| AT E C}2 CHA T8 g A
b

o

5. Buffer 1 ML= 3PZ0| A well 2t bubbleO| 4 ZCHH =2t 3] H| A

6. X1 & aspiration@ 2 buffer X|Hsl= WHH2 me A (plate F| A buffer HE{FE M| 2.)



*A|Ato] HI}E 98t pipetting BE x

1. B E pipette2 X A5G} calibrationO| £|0{ Q!0{0} StC}.
2. 2= welloj] 2™5E volumeS Y= Z10| 7% = 6|LC}.
3. Sample, reagent?} H}& Uff OFC} tip wA|

4. Tipo| EetE= geS 71 HH2| 22 0|2 Qo 7= 74| X}0|F F0|7| 25l pre-
rinse pipettingS gtC}.

5. M| =Z2|Ct bubbleO] ‘H7|H CtA| MHES| LUFICIZL SE|0, = 7| tip wH|

6. ME7l =2 reagenttt™ MHS| St Uf7tx| 7|Ct2| 7|



W ® ELISA =82 Technique

ELISA Z21t& 43 &&= Pipetting
% Pipette Calibrationx

* PipetteQ| |4 volumeOf|A& D.W. volume F7 (102] &5)

— CV7} 2% O|L{ oo} &

* PipetteQ| Z|C{ volumeOA|{ D.W. volume 7% (102] gt5)

— CV7} 2% O|LHo{OF &

« CV7} 2-3% O|4Y ZQ CHA| HSEE test ZIg
— CV 2-3% O|AlO|H 42| EQ



Ql. OD. g0 2=0f U2t Fek= S ULIR?
Q2. Standard &£ Q9|2 =™ o = QILIR?
Q3.

L.
Q4. 4-parameter M2 off SI=HR?

P
(O]
@
()
-~
()
)
(@)
(O]
Kl
021
[0
I_j
no
<
o
_o'_|.
-
10)
~J

Q5. Capture antibody vialO| H|¥{ R/ !

Q6. Standard?} blanke| 7™ O.D. £f27?

Q7. ELISAE microplate 7} £ QULIK?

Q8. Assay procedurex 9|2 =H 75377

QO. Insert0]] HAFE|X| &2 sample typea AtESE EtR?
Q10. 3|Aot sample == OEA A LotLtR?

Q11. Wash bufferZf wellof| 2 75 X =07



~ Question
Answer

©
(|

QL. OD. 70| 0] U2t Y W AULLY?

AL U, IHSLICH 2AH0|N ARSI A2 18-23°C QL|Ch B2
Lol HolJF A= 42 OD. 10| =O0FX|AHL} &of & £~ Q=L L



> Question

° Answer

(l

l

Q2. Standard s £ £ Qo|2 TH™ ot = QLIR?

A2. B = ELISAE 115 2| detection range®} sensitivityE 7tX| 1 QA O,
S range £ H Ot standard curve= HESICE D 2ot 4= Q&L
C}.



Q3.

s Question

o Answer

Reference L& = & 9 0{0F SfLIR?

A3. Reference It% 2 plateZt 71X 10 Qe 1Q9| S&E S =™
A XS L|CE O 21 THE UM plateOf| ofot miE-S i ==7] 2|5H
SY 5N, E& 4L 2f2 0.00xxx.. 22 Y2 ZrL{C}.

Plate reader0 reference L&A= X|™HSHA £ U= d20|= insert

Of
0

A

O} =[O Y= DI =2 =™ StA|™H & L Lt Reference L7t 41 EH

O - 1
E|X| B reader?| & AtE ofolCHH O @l THEOA S8k 48

SOt E 200 3A Feks OJA[X] 5L



) Question

e | Answer

Q4. 4-parameter 2 A2 9l St=HK?

A4. LotO| "2 [ XlIgl St= QC testO| A Zt%& suitableSt 1 specificot
AIE 02 4 Y YAO| SHEHS Sof HIE MESHE 4-
parameter 240|710 =M E2|= A YL|Ct O] M2 HE ELISA

@)

reader0| HZE[0] Q= softwarelf|A| Ats2 2 240| &l L|CE



> Question

e Answer

Q5. Capture antibody vialO| H|O{ RO K!

AS. AntibodyE 9H83t A|7|7| 2[5t trehalosest= && H7Iot= &
L7t Q& L|CL O] 4L antibody7t £ A Hl vial{H E0|=0| L,
SA0A QCuE S1aret M ZFO0[L X[FEl buffer 2A|1 5&23| =
O =A[7| HFEf LT



> Question

e Answer

Q6. Standard®} blanke| 8™ O.D. 4f27

=L O] standard O.D. < 1.0 O|AF O|M, blanke| O.D. 4}
= O.D. 22| 10% DO|Zto| MeterL|Ct.



> Question

e Answer

Q7. ELISAE microplate 7} [[I2 QUALIR?

A7. 4|, A= &L|C}. Immunoassay2 microplateE AFES|HA{OF SFL|LC}.
Cell cultureg microplate HIE 0| = cell 24 213 Z 20| X 2| k|
Q7| I§-Z0f capture antibody ZEZ Bl & = QS L|Ct.



171972

—

—
@)

L

o

folg

uest
Answer

Q

Q8. Assay procedure=S Q2|2 THE 7}

procedure CHE Al

Sl ot=

)

O
—

o

ujd

guarantee=



) Question

o/ Answer

%9. InsertOf 1z k| X| &2 sample type= AIES| =
=l 7)1 Q7

A9. @ = ELISA kit= insertO A HA|SD Q= sample type0]| C{3H A St
validation T|O{ S L|Cl O|0f SHEE|X| &2 sample type2 test”}
0|20 X|X| %7| 20| A SFA|7| & HHEA| spike/recovery
test (validation test)& 7{A validation = A& = SFA{OF StL|LCt. 0|2}
2t & =l protocol2 SH|HCH st=& o= Zol5) F=M Q.



Question
Answer

|

7

Q10. 3|48t sample S5 OfEH| A ASILIR?

(

©
~
-—

r
!

A10. Standard curve2 2 E AAM =l =X 0| 3A Hi=E S| FLCt
S8k o (OD. Z2h0| ot A&to| &l sk X0 &35l #Of otCt= H
X[ OFM| &.



(

> Question

° Answer

!

Q11. Wash bufferZf welldl| & 7t& X}=04|27

All. Well2| HEF £ OfL| 2t well2| B47HX| 2 SHA| washing=2 SH7| £
8l wash buffer§ 7t 2= AYULCH EXE MFEMX] OFA| D BHE
INWAE= =N .
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2014 ELISA Workshop

Troubleshooting
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“ Troubleshooting

% Troubleshooting ™, &0}& OF g Check point

Substrate & 7} Stop solution &7} Standard =4 O.D.




* Z| ol AutE fleh wash E &%

. Wello] O}2X| %E & Ctg T &

. Wash = strip H}& £&E Qlooa Aldl XM numbering 5}7|
BufferS 92 5| 2F 10-15X soak timeS 77|

. Wash buffer {2} 1 TSt paper towel £|0]| plate F| &0 EIEF HO{FHA L2 buffer
A3 B A

(=13

2 A
b

o

Buffer '@ 11 2Ll = 3PF 0 M well 0] bubbleO| ‘M ZICHH 2t S| M| A

F1Z aspiration2 £ buffer X|#Hdl= &

I
IIE

2 n|g A (plate F| & 0{M buffer HEZ{F N 2.)



i 4" Troubleshooting

ELISA Z21tE 473 &l+= Wash Technique

R&DO A F=HE}l= wash device =9

1. Squirt bottle % % *
- MEoh = ot bufferg @& & AL
 Bubble d7[X| A 72| & A

2. Multi-channel pipette % %
«  Tip0f| =St volumeO| g @ =X| a4t =0l gt A
- 5| B E pipette ArE & A

3. Auto washer %
+  Protocol C{ 2 buffer volume & 34 X|HE
« OpX|2t wash & paper towel0f| AR E FE O

o

uffer 2tMS| XA & A




xR w2

Case 1. Stop solutionz 2%l =4|, £H|

e

OF

Case 2. Standard =8 Hot HO|X| Qf0 ME X
Case 3. Blank (only diluent) O.D. 4t0| =0t8. (High background)

Case 4. AN XHo 2 OD. /0| &ota

Case 5. Duplicate A}O| O.D. t0O| XtO|7} BfO| Lt

Case 6. Standard= Z' LIZH=C|, sample2 O AFX| 23 A7} LI2tol 2

Case 7. Standard O.D. 4}0| s = o} Aol = ASES
(Standard curveZ} flat EE r = non-linear)

HT

o



4" Troubleshooting

Case 1. Stop solution= EA=0|, FEHHR

v' Substrate =9I

» Substrate 7} = J§O| A|QtS MO| ALR BH= A
12000 0.071 | 0.078 > Mo & 152 O|LJo| AF3HOf BiC}.
6000 0.006 | 0.085 > SuEs;tra;ceEa)c\;ci(\ﬂtZ Ec[ﬁSEHO%H?EgltH ffnj;lcjﬁiteo |9f
supbstrates s XX= = Hol=X| =20l
3000 0.043 | 0.048 — AMO| H}Z L}EFL}OF BHC,
1500 0.032 0.04 y Lol
Standard reconstitution protocol =9
750 0.024 | 0.022 " =
> ™| &l buffer@} volume =9l
375 0022 | 0.026 > ACfst A mef A4 28 1527 =
187.5 0.009 | 0.021 > 13| AL % mrtsto aliquot
Blank 0007 | 0007 | /v Shaker A8 8H= HIZQl AL AIY 2ol

» RPMI} orbit rangeE HFEA| 2t

v' Substrate HI2
> Substrate Bt

wash ¢t 22
S HIE stop solution &7}

0lo Jot




Case 2. Standard s £ & H3} HO|X|

v Wash =19l

>

Y YV V

>

>

>
>

+ Troubleshooting

mal HF 2ol e

Wash buffer 3| S DW. @& =9I
CtLYSt= volume CHE wellOf oMiII 2ol
Well2| wash buffer 2tA S| K| H=X| =22l
Wash 1 A= =

El'o A|O':° H|‘E _é—_|x| OI-OI-
=x| 2ol

-I-
LS

v' Contamination 29l

D.W., diluent, substrate, pipette, tip & assay0j
AL Bl A% O 7| 2 ol

v Standard serial dilution =9I

DilutionA| 5= HZ tip HHHAM At A

v Incubation A|Z} 9 2 10|

KMAl2t incubation A|Z1 S deotA X2 A
A2 (18-23°C) EC} ¢dX 3| =AL K2 25 I

St
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