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(Recent Development in Immunoassays)
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1. A1 & (Introduction)

FA-FANE S 08T AFEHYPYL AR EY Y, 98 =v VxAY A7 FAFE
ol Ut} £3) 527, NAGYW oncoprotein, WAL, S0l 5 duiyoey Helzo
443 S0P A998y SR dole el Y& Axolth o9 AR EAY HA
o d2i7tx mErtEay, £33 EE 33 £4 Wil o)&H gley W% JF ¥4
Pe 27t wan 44 238 & Jde GFd JEkiv7E A=, Fuzt e 3 9
T A9 EE 4 974 EAMYY FF & olFL Utk

196039 Zo] Add WA 9 Z3 Y (radicimmunoassay, RIA)S Ix9] AU d(precision),
A ¥ (accuracy)# ZE(sensitivity) & 7HA 3, & Eo]F(specific) &3 Wolgts EAo
AETI JAsie}, Yo Borol A7 WS A uvhpo] ¥tk 2y AR FHda
g Algdted whe AR Fel, AN ol oA, HAMY HYIEL] B39, B
BAERA & FHAHtracen)? S W77] R WA Edl(radiolysis) 9 #FAAEC] AS =
2 g0l wel vgAlE 929 (nonisotopic immunoassay, NIA)Q] 7ite] 23 = ok 1980 TH
o]F NIA o] AFe] #Adg o]Fo] AAHUYEA Y (enzyme immunoassay, EIA), 399
74 (fluorescent immunoassay, FIA), 333 Y373¥(chemiluminesent immunoassay, CIA or
LIA), A9 9=A Y (particle immunoassay, PIA), viroimmunoassay (VIA), metalloimmunoassay
(MIA), BEJAA 422 (light-scattering and particle counting immunoassays, LSIA or
PCIA), biosensor method, spin lable immunoassay (SLIA) $9 wilAbASZ7gHo} ALsT
AR F&3HT 9o} RIAE dAE § e 8 o2 AUt

B AL 29 A%y ZAY ] WslE A3, dFEHeEzAg AGHE AAED
EE EARUE 29 Astd 53 FuU AT 72 o AFAEY YAl & ¥
ARE =&3tna stgch



2. A9 =AH o FA3 A (Immunoassay systems and nomenclature)

dEEAYe) F8 T4 1D Fol4e] & A, 2) 33 XNES €757 B2 BEE MY
(reference standard), 3) 32 EX¥ 3 <9(labeled antigen)o)th. ¥ HWHEHH FHY
M BAAR T ZPAH(competitive) AL Yo7)7] Y3t BN ¥ FAE ol &3d}e
“limited reagent method”®} WAE HF AME3to €W P H(noncompetitive) &2 X3}
(saturation)A] 71+ “reagent excess method” & 3§}

WA Z8H FA3YS WAL DG, A o)gA0 AHgdte FAHAY FHleg,
radio or enzyme) + HWH N (immuno) + FA P(assay)22 T Ut FEAE AHEE W
e 33A + $8A(receptor) + F P (assay)2 2 AME3Eln, B4y Adxolo] e Z
gl dg o) 88y 433 A dHS4 U (competitive protein-binding assay, CPAY F3
A + @A (transin) + F8Y(assay) 22 FAE AHg3ta Yok 53] FHARZA A FH
24 AgAYe WAME 92 A Y (radioimmunoassay, RIA), WAl48A ¥ (radioreceptorasssay,
RRA), A9 &8 ¥ (radiotransinassay, RTA)L 8 AMg-3ln it

d8 wZPAH PP e FHARE F wol A Yok F HY PASAHH
(immunoradiometric assay, IRMA), &% 33333 (immunofluorometric assay, IFMA), Hg &
2243 (immunoenzymometric assay, IEMA) 528 A48 1 Qth(Freytag et al., 1984). 18
U gHos Ao FHAE APAA AHL3E ELISAfenzyme-linked immunosorbent assay)
9] Z%oe EIAS [EMA EF Alggozx WAooz g WyEy oz £5& 3 3
=3

3. Y EAY 9 A& A% (Immunoassay reagents).

BHS AP AN ALS3te T8 A1 AFIWAFA, 84, AFIHA), F2 A (labels),
a3y 29¥H f¥e Eeste EEsie EAWS BE2 FAEHA B S 2AEIY A
23kt

A. ZECEE A (Binding protein)

1) AAJY FRIRF : B9 Z2EHo] old A A (nonimmunoglobulin  binding
protein)24] IE]E F W d(cortisol-binding protein), F&A, A€ (lectin) 5L & F Y&
H ol&g FAAY o) &3 Rl

2) 9713 A (Polyclonal antibody, PcAb) : 19802 o]F HIZdx B 71X 3289 3



¥ AT 7t E AMEa e, A Adde FE EZE A A €2 7]
Ekit) 38 JAEAMHE oldx diay & AHE8std dAE AAS Al FF(Avians)dl A
A" tlgAle 29 43 (yolk) o FFH7] Q& oA AME7FA7} Slch

3) 97193 (Monoclonal antibody, McAb) : McAb9] Al4tel+= hybridoma technology7}
AHEET. BV $A9 A BFS 199090 olF i 3jAte] o3 AAsEHEAM ZA £
o}, 43 a3z (specificity) HAl 2A AAHL Aot FHe) FAE AA8E hybridoma line
< §¥AA vE bispecific McAb, anti-idiotypic antibody & Hol§ A, F F9 n3eH
(inter-specific chimeric antibody)E-& hybridoma technologyell 2laiA ¥t 7153 o g Hitos=
McAb A4te] F& olF 1 3t} g 2-¢] H 2 recombinant DNA technology”’} ZA &g
o}, ©+9 A (single-domain Ab), Fab-like protein, hybrid protein, Ag-binding site$} 5o]&
F24 A= (specific enzyme activity)E FAlo} 7}A+= hybrid protein®] &3] AAke] 715314
=2F A=

4) §34 AA R EHA (Antibody fragments and complex) : IgE-S KA (complement) 2t
Fc2d¥€ 3z, JAHX Fc &84, ¥4 77 993 A (staphylococcyl protein A), ¥tel o}
T3 Fci8i7t 2%8ts, {utela g d¥sle 75l g a¥dolnt. IgG 9 olH &
AE& FY9ESH Yo o]&3tn ey tirfe) ASole Fc binding site® immobilization®] A
33 Aok & Ishikawa § (1989)2 Fab®] free SH7)9| maleimide® ©|&3ld A4 & BFA7
O.2X "¢ ¥ Holwhg(specific activity)g YOoA 31, BI50]F W& FAAPo2A
0.02afommole/tube®] 4= WPy 7Ndsict

5) #8A 9 d : A Aoz Agdie dUAEdE 53] A7 E2E Eo) MEHm Y
©H lectin-antibody sandwich IAE hyptoglobulin®lv} a -fetoprotein®] & 7}A] glycated
form & Z3e) o] ¥t} OncomycinEL ¥eEol9) acyl-D-alanyl-D-alanin® 2%gee 2
#3784 ZFY(competitive receptor assay), £ F&A-FAH M=YxZZY
(recptor-antibody sandwich assay)2 2 7l@3to AlL3tn o}

B. X XK Labels)

HEYEZGYPolM ojd FHAE AMgslerte 2 B2 Eo|=(specific activity), EXIWY
(labeling)®} o144, endpoint determination®] 018717 A EZ8H $3l(hazard)e YE7? =R
WHOoE WEV] §olB7N EE AA W BHELY 9T ET) Fol g FeE

1) 239 5o|x(Specific activity) : 2322 o] &5t UM 2254 1Y Alge
3739 5ol w4 349 ¥AE AP 2FFE Aotk 22 FPAE YEE FR



¥-%(fraction for detection)® o] E&o] FE5 7] 4| & Hdegree of amplification) £& FHE
& (efficiency of detection)o] ¥&7}o wat HRFF FHA} A=l & HZ FHRE A
£ E39 FiHx A @esd 10714 ol Hz Ut 1) AR FAYL
(radioisotopes,RD), 2) &2, 3) ¥BEH, 4) U=, 5 HFEZD, 6) YAHparticle), 7) vesicles,
8) wtelglol, 9) i€, 10) spin-label, 11) laser light scattering, 12) free radicals & & & %
t}.

1960~1980d) & WALHAEHYERDE F 60%7) ol &HA o, 190 delE o 25%¢°]3}
2 #3199 RIAS} IRMAYIA RI9 AlE-& #EE Eol7l A8 3H(S -counter) WAl 1251¢)
Aol e F2 Ab8E o $tth ¥33(fluorescent)ol Yt A F(luminescent) FH A= ¢ 5~15%
AE AL 5oigkov} #Z lantanide ion—chelator, acrinidium ester7b EIASH FEHo A4S
€ =9202X4 25~35% A& FASH, 19908dde A AFH Utk

2) &id: EIAG) AFSY B4 Hedes 1)ELQ turnover number, 2)E4 9 4%, JAHA
M9 AERA7 Qe R, VZATA FAT A8V X, 5)FHAFEI B A, 0FE29 #
o] & 2, Dhomogeneous assay°l °|&3}7] H& A Fol Lthyde] dh §H BLWRFA
Yol FHA2 o]®HE AATE horseradish peroxidase(hrPOX)7F 50%42 dx U3 alkaline
phosphatase(Alk P)7} ¢ 25%48 dA Ar&sHa o

3) AA%A o FEZAY(Amplification methods of enzymic assays): 48 FHARE
oj&¥ A% Wi¥ TIFT ALt o]8E & Uk o] A FAFEI ¢ P ol
Bl A (colorimetry)7}  signal2 X3 s @Sy Fr wWEolth. Iy FREN]
(fluorometry) 34 7|(luminometry)& AM-3hd Bt FYdln Zx7l ¥ F3%H0 Mg
g 4 Aok

4) TA XA Y (indirect labeling): F3YANA viA AAE 12 S o)A (primary specific
antibody)& AM23tR @31 223 (secondary antibody)dll ¥ X3t Al&3les ZA$E & + 9
94 BHED v S2ZEE AAAM 22HA7 49 FA(SAb)S 2RI A E7e] A
(RAD)Z A ZA3(sp SAb-Ag-RADAIZ ¥, E7Y IgGS Fc¥-9ol W3 949 FAGADE
®Ase] WA THsp-SAb-Ag-RAb-GAb-"I. ®¥& sp-Ab-hPTH(1-84)-Ab- hPTH
(53-84)-""1 AYS 12 E& 23 EAYAE 0] &34 sandwich HHIo MEFo2H £
2E wolx

5) Y3 E4: 3dFE2 = fluorescent isothiocyanate(FTC), rhodamine, umbelliferon 5& F
AR AMgsld ¥FEMr2Z 2PJPY G545 FAHAZ BFAZ FTCHAE A83AY,
bispecific McAb& ©] 839 FTC$% horseradish peroxidase(hrPOX)E ¥Zo] HFAA7|7|x &
. 39934 Y (fluorescence immunoassay, FIA) AH8-%& ¥ F(fluorescence)& 4%

_6_



% w3 (uminescence)? # ZFolth A% (luminescence)e A7 A7 ojix ¥
Fo® A7le Yo quxYd wa g8 Kz Yed & YAHI(8 Ee y ) A3 o
7158l WAL B(radioluminescence), 33Hukg-ol 2% 313Hd F(chemiluminescence), A A ¢
HAo) 9% A3 E/dF(bioluminescence), ol 2% €4 F(thermal luminiscence), neon ¥ F7
2&  A7)4dB(electroluminescence), &2 M(infrared) - 7FA F A (visible light) E& AA
(ultraviolet light)ol <& FHFxolM Y2+ 33 (fluorescence, short-life time emission) E&
3343} (photoluminescence, long-life time emssion) °] Ut}

6) 313t R 24 %3EA(Chemiluminescent and bioluminescent tracers): < luminol,
isoluminol, amino butyl-ethyl isoluminol(ABED) § ®-& 284% 227t oAz E 333
o2 459 stk A 102937 o5 MF =& $3Ls B L, olF o &7 HFH
¥ & ¥ (chemiluminescent 1A, CIA or LIA ¥ bioluminescent IA, BIA) ' E°] 7Hds ol
Stk o]EL oju] RIAE dAE & gl A== wAHT, AA=2 4Ysud.

7) 71} - 1Y EA, FA vesicled 1AFAFAZ o] §3rIE ot vHF HIde ol T ¥
Yol ®ol AMgEAE ged dvds 1A¥ 7iXe FE3Ih A& §°] slide pregnancy
testT latex particleS ©]-§3 W Fo] old &3t}

8) Al:1d 9 F¥(Enhanced method of signal) : H2d& HAF Aade F3=7t &
E3d & o|g3led), 28 FA (sp-Ab-Ag-biotin-streptavidin)el acridinium ester® RZA]714
AUeie] & Aladg dA "ok

9) FAEAY FHA A2 AgYd vEte wigARIZHAYNIA)E HAHE BEe
RAT g A4¥el dExH ULS AFsHe ¢¥Y. F NIAY EXEFIEL ¢idd
(carcinogenicity), v 718 /4 A (teratogenicity), Y% =X (general toxicity) g JEIATE
Rg frosior gt

C. Zd88n felgel 2Eal(Separation system)

RIAY9 A 2% ¥ (antibody-bound form)® F2lH(free form)e HelolE dextran-coated
charcoal(DCC)Z #218-€¢ FF(adsorbing)A171 A} 22 FAE o] &3l AFHL FAAIA 2,
UM 7T HEE Agon oA o wye AAHE wWol AHEHT o HT
de A=y FAE ¥ A AA(solid phase, sp-)ol FHA|A ALE&stE Wo] FE2L o|lF1
ATHEY). HZ F2sx) gv JFH2AU(direct or homologous 1A)o] 20%°0l3 28 718
FAoltt. 28y pmolsF 2l 23 Yo+ solid phase WY e] 70%0]d F2 AMEEH 1 g



4. & Uy HYSPH 9 FRF(Kinds of developed immumoassays)

BHE3AYE FEEE F2 7€ AUZAZ 8ok D) $AE 43F FA] wFA AR
3t 7Hlimited assay) £ H3F2 AHS-8=7Hexcess assay), 2) F2 A (labeled or tracer)& %
Ao F-ZAZ=7Hantibody-labeled) £ 349 & EXEZ) ¥FH A7 =7Hantigen-labeled),
3) ¥r3Fd(end-point)& FA3e7t, EF HPYA S 2¥T 2 ¥ (antibody-bound form)z
2] B (free form)& ¥ sherle) dRd g oIy,

Gosling(1990)2 oldwtel FHY & 6 7IX 2 FE3Ae dl ol tgn 2o

A. A1 &3 : Y Y(antigen)olt} F¥(hapten), & £ EH(analyte)d F A& H(labeled
ligand)2 TE] AHE3te Z 2 RIAYES 5YE 988 ol &3

B. A27 A3 : Ao HAN EF v FHAAE BAANY F Fdold Jdg FAF
2.2 A% H(labeled-antibody reagent-limited assay).

C. 437 ZAY : dA $3A-(particle agglutination IA), YAA 4-(particle-counting IA),
E g% -(turbidometric 1A) £& Yl ¥ X (nephelometric I1A) RY9&3y 8ln JAAGE3Y
(precipitation I1A)3E€ & 4 Ut Yytzxez wre ¥ WAEIA(immune complexes;
(Ab-Ag)n or (Ab-Aghn€ AZFde WPos FAHAXNE AFAII] of=i& Ff oj&dn

D. A 47 F3Y : o] YYo= ¥FE £ A& 23 e F NG F FUE APz
AR d2 ME=ENA 578 (sandwich assay)22 ¥zl IRMA, IFMA, ICMAS di#-# 9]
ELISA Wy golt}.

E. A 52 33 : 548 AU $£49 FFo] 2ole WPEoI dAY A% 328
& YA AA(solid phase, sp)el FAAFI1 HAE YL Mo v agn ¥Id
¥ XY ¥ (captured) FH(sp-Ag-Ab)E FAFAA AurgAZgoZMH (sp-Ag-Igl-Ab-enzyme) S
HEY & A X Y(antibody capture) Y E o] f3te HIEo|FH FAo A AFHE FAA
711 A

F. A 62 F3%Y : o] ¥ F3A 23y 3288 AMgsta, 2%Y T2E0) 93 A
Z(signaDE FAPEN Z2EIF RYU¥ELE YA golx "y amz  HEe
-(separation free) =& ¥ -39 2% Y (homogeneous IA, Homa)o] gt # g}



5. 89 S4Y NE 5%

(Inberestmg developments and refinements of immunoassays)

o] #4573 (Dual assays) : 7 7}A o|49] A& E FAd HET & e FHHL ¢
dHog F88 Aol AWsltl. 53] multichannel scintillation counter& o] &3t F 712 4
g gste gL d2 89 P13 PIg o) 489 triiodothyronine(T3)$} thyroxin(T4)&
243 Wgoltt. FSHY LHE P18} Cog ol 8314, SAlo] 2435 goelt),

B. £371€9 384 WY (Advanced assay formulation) : Formulation® ZA3te WA,
XS] 2A4E T ole 3 B4 B4, 3H, 7% Fol =g ulHA ¥t Microtitre
wellg AHEE o 7P AntAos wel g2 AEE AHEUY + Y9 222 P4 E 19 E
W Z39) reliability’} £& A, AHEAZE 41 THESA ALY £ AL, AIE €28 +
3, AFHs7] 43, £ 7HF0] AR GPAEQ 717 E AMEEHEE AR

C. Novel homogeneous assay system : Homogeneous IA homasysteme &4 <& %
slegddyd 3280 umol/LE WEY W SAHste Wyolu, H2de FATAE LFUA
efdsagdx $&3m, Bt 44 223 AFA e HPEC] £& HEHE Yok

D. Immunosensor : Analytical sensorZ AHE3tH o271x] FHo] U= ZAH Yol AgdEh
Aot Aol Fxe Y3 Wsls ¢ § Um, AR AH FHol e, AN &
AU Y28 Bol AR e ALl Zteda, vlEol HA B4 TWHA FAHAY £
Ae Aol Uk

E. Free analyte assays : 43 W 3282 gjy& Zgouded 3l feddo] AE
%4 242 zZetdn 2 2984 guh 222 o858 s Yy el YAHez F
23t {8y 322 2R3 /3 QurA dhge 4 ¥(dialysis), &3 (ultrafiltra-
tion), # W& (resin adsorption) 5 ©|tHNelson and Tomeri,1988; Yoon et al,1989). HZd&
one-step labeled-hormone-analogue7} 7 E1 glon ZFINA, GRY Fo] 24 uxe
FEE A7 Jomg E & AHo] U Rez HdHnh

6. IS5 H7l9t A Y (Immunoassay Optimization and Validation)

A, EbEQl Tg| AtE

‘?—J“’l"—‘]i’-i gY-ZA vrg2 318t T8 Y X (chemical kinetics)® FZA2 {3 (mass
action equations)ol wW=v] 3drale]l 3318 (antibody affinity) A% o] WA Eol HgHr}



%3 standard curve fitting assay®] % ¥ (optimization), M2 ZAY9 ML Tz 532
2 olgdch W A9 Ag ¥oli, $5U AFRE {AI, A BIHE AT
A Ee 2347 M(immunoassay data processing)®] #ElA4dZ A =@l (quality control)9]
A AHgo] FFHolo

B. £39| &tH|(Detection limit)

1) 28x Z3WY(Competitive assays): Jackson and Ekins(1986)] &J3}9
BY_competitive RIAS) 7% M3 7 4 (equilibrium association constant)e 10"°L/molZ ©] &3
ol =& 9] &2 X (theoretical minimun detection limit, TMDL) 10”mol/L(2pmol/L)°]t}.

2) }¥ 383 23 Y (Reagent-excess assays) : ?|23 22 71} ¥& FAJAE UE &
Atk MY A attomoles (0.4 amol/100 2L well, 0.02 amol/tube) FFolvt AAAH FAZ%
Ae &4 ot Zol7t U

C. ZH(Interference) :

dtzo g 23 A L Ve 242§ F /IR Sojrd ARE FHEL ST &Y
E0°] %+ matrix protein® A AI}oI} a8l ¢F & A9 jonic strengthvt pH7t Z28-%
ARG 9% £ ol TAUL oi7] A3 &3 Y W protective protein®| Ut detergentE
sty FAGYA g AHERE Y F ATk T Fc F¥o] e FAE TES A}
£33 u)5o]& whg(non-specific binding) & A €Y 4 Atk YWFHSE bovine serum
albumin (BSA) 22 B84 @9 A(inert protein)o] A7l olof e Aoz dx Yot A
2 B9 Aex= A¥FARNAM oz vujde] e, Wze FF9 FL YoEI:
A3E 7Hxxn Yt 22 FAE APAZ solid-phase surface?] unoccupied siteZ blockA]
717 %eve Rust BSAZE Ed¥edte HIAE Y52 JAHMohammad and
Esen,1989). Heterophilic antibodye AW =& #8219 ¥3 2 ¥4 d9g3=Ed7 vs3)
o, & FE FAAME 22 A3t UASE 71gsjol k. 22 B A (complement)tt
rheumatoid factors, lysozyme £ EA7} A|8U EA5td 249 Ag ymy o= H, =
FAEIE Jedte A& neldor o

7. A% #2)(Quality Control)

1980-1988'd3t 3¢ Univ. Edinburgh7t UKEASe] 93] AAg AW pituitary
gonadotropin (GTH) &3¢ Axd#e A7 ddd 93, 430 1777] 322 Ad4e Ay



within-method®] geometric CV (GCV)+E 10% A%< ¥l3dld, between-laboratory®) GCVe
20-30%z2t Bastdch 99 AN FAs 39 5%l de AFHE AYAIL FE 1
A, between-laboratory result® ¥ludl=d] & FAHo) e RS ¢ F Jdoy A4 W
A=BY7 ¢ FoTE A ¢ F AW 53 FUY ATl T3 2T AR
9] 3ol

WHO7} F8& QC program & 3719 Ag A2 23 A AAZez 58 & e
23 A3E douEle =¥ d@oAt F 4F S AHE&He AlYFH FAHAY
labeling & FU3 TUsstn, & APA9 A7 FAHLAE Folx, AAHeR
3% FF A (reference and calibration material)-& A F3 BE HH 7 vasty Fzde
€ FAAIIE BHF routine assayol A Wol7h & AL At WU oAUtk 484
Aol FAZY ¢ 7MAe &3 71719 AUz 24 589 #Ax=¥(counting efficiency), =
A X9 A4t computer programming & method), 7124 9] clerical error, specimen® 7124 &
AR Ase vy 283 S L A FHHPe] FR T & 4 At ALY FA
Hez ANEE AF3L, P31 o] APAR wEte HAHANMY EAH & & + Utk
F 33 A7A Q9 FEo] FAHAY Frld =& HAY, FFEZLE FHANAY FH4
4 F e 8719 BRAIIE a1, 22Ut AeHe SAHERC] MAGAA A EaHAY,
LHER e 37 FYeE HAHE RES & 4 Atk ohgy A ol ¥, UVl
M7l 4= it gty d9ESHYe Jxde] Age]l F 2AHI FAHA ¥ &
within-laboratory CV$} between-laboratory CV & Folxn, Ao AL A8 + Yyl
7=

olzld =& drAdAMe QCY EAHFH mAdE WHOZ 1976 sty HFJ
do] glen ole o}FHA FaF AFA/ Hu ok 2R Tyl AFF QC programE
ARE + de A9 2s7 Aol asity AT T A9 RE HAFEo] A9
A7 Aste] Ae YA Astel wid 3lo]A A QsHe Training program@ AT 9]
e e F31dd FHAME Hox 13U o4 FE HAo| vid dAHolol dtin AR
"o



