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EHYEO) CHEH SITE & mjol T24sioior &
QiutE ALy

wEe AXY 74 229 ¥ oz AY ®
£ AZ/5e AYss BAZA AZEAY A
WREe AAP AEE WPz BAsD A
4, g3 Bde BHE 29 d4e guze
2FE otk BMAY o PE 2 B4 wshe
DAY 9% o] HeA HeSA RepmaA
295t 99 AEY B ohje} o5 Wy =

Ho=H 53 AT ¥ 54 wude) )58 2
A & Yok @wde] old SR Jl5e U
F9le] the 3314 e HAe]

1. 2EY(Buffers)

4o pHE FA3l7] A%t g2 de Algsie
ozt ¢Fde) AHA pHlA AMgstejol 29 93
71%5& zZteth 9348 2% wa pHrF WElEie
Z AHEskE 2xoA pHE SAsloor @tk =%
Agel Helt 10-1008 F3g FFAL wEY ¥
1 FM3te ARESed 346 e pHYY WEleie
Z(d: QA2 % 0.1M, pH 679 4tgkEAe 10
wl == 10080 s4skd pHZF 242 683 7.0°]
i, Trise 108 #AE wiuict pH7E 014 W
oh) AHEE do] 2o "asdlt gFde AR
2] Aol foltd o 9dY £ Joemz AFtAL
WE Hagtozy oF HAE Y 5 U3 0.02%

=
T

(3mM) sodium azideE H71SI\E ot gE e
ALEE ddle Jted Fe BFEE AMEFo M n
Eol4 jonic strength &3}& WA sldo} e}

TE AHS3te @539 QikskEd MOPS; 3-
(N-Morpholino)propanesulfonic acid, HEPES; N-
2-Hydoxyethylpiperazine-N'-2-ethanesulfonic
acid, Tris; Tris(thydroxymethyl)aminomethane<
747y ohgm & A ook

1) QidiphEoy

7t Fol23 AYHe] Am o= AW
#ZFHo] Aasla o2 AA(kinases, phosphatase,
dehydrogenase 5)7} 4<% Q&)

2) MOPS

Lowryol &% oW AA| 2A4& e @)

3) HEPES

Lowryol 2/ o AHFA] 248 wasta pi-
perazine® R }2 ¢F o3l o] free radical
< A AdstEE /e W d7dE AHEs)
A Frh

4) Tris

Axerg 444 Bt 34 oled A
protong ML pHE W30 B84 JHg

3=
2. #RAX|(Reducing agents)

AE7L i ooz A gaksiA )
HNHE A Atkete] wg 717 AFdezw ¢
AHez A3 2EH 20 kEEr} B2 g o)
ABHE 7H94 s vstdE o g )58 248
Hoz FAAE HUlste AsE wAE gest 9l
. $=2 2-mercaptoethanol® dithiothreitol(DTT
T Cleland’s reagent)& AMHE3t) ol FUAE
Baste §¢ zpAe] AbstEe] gAAEMY N5E

+£4% 4 03, 2-mercaptoethanol® $3Edo] %
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o] % 24A12t o] e Abzidr)
3. MIEAI(Detergent)

Az gidg 2asy] fitd oNdS &30
F g ARAE AT AAAE I54 head
Byel ute 3 clusterd micelled ¥A3In £
e Axe gwde A} @74 micelled 3
28] transmembrane domainQl AF4 mEHEE
o] g0z re BIHEL) Critical micelle con-
centration(CMC)-2 2zt MAAI7t micelle A3t
+ HA =N AAAY £k, *E%, pH, ionic
strength, @7} iong}l A Tl 93 CMC/t &
gt} AARAE A o tEe] FA SFHRE
W sodium dodecyl sulfate(SDS)Y lithium do-
decyl sulfate & o]2A(ionic) HAAl, FA4E& o
Z 9% Triton X-100(polyethylene [9-10]p-t-
octyl phenol), Triton X-114(polyethylene [7-8]
p-t-octyl phenol), Nonidet P-40(polyethylene
[9lp-t-octy]l phenol) ¥ Tween 20(PEG [20]
sorbitan monolaurate)®} #-& 1|24 (nonionic)
ARA 2 Fdse} gHIE FAA Ad CHAPS
(3-[(Cholamidopropyl)dimethyl-ammoniol-1-pro
pane sulfonate)$} Zwittergent 3-14 22 Zwit-
terionic AMAAZ FEEd. vlo|24 AAAE T
2] WAL 2Y3A T monomeric FHE £
22 gulde BA3E ZAsed o8 Bdd
Hlo] 24 AAAE 01% °ldeAs dudy ¥4
< xR fomZ J5E FAT A REd
AR &R g e g3t dold 4 Utk Tween
208 "¢ ®¥e& CMCE AUz d¥H3e® solid
phase HHIIH(ELISA, RIA ¥ immunoblot-
ting)el A @A v|Eeold wgg A7 H3t
o] Abg&t} Zwitterionic AAA = v)o] &4 AHAA
2o gwas gudel 43 38s SHIEA o
24 AAARDE yFe] WAgdg d 2

4. cliF #2A(Protein environment)

1) BM &1K(Surface effects)

FMgE gude FF dde 4o Pidied
ol olvlE @¥ae] £ Fo A &Y I
2 gzt ok 1pgd] BFo] 5ecm’e f3 EW
df 2As=d ol X ThE @ BSAE IF A

Ve En WAE & glch dubxoez uuwidg ¥
Mg dols 0.lmg/mlel BSAE 23¥ dde 10
mg/ml BSAE F7}sil,

2) 2k

gutrdog 2x7t 10T 4¢3td &4 9§ &5
E A9 2ulz walAd. a8y mitochondria AT-
Pase Z& wzae oo 84& YA 30-
40T oldME thRE Buz kAol st
B84 EAT TGF-8+ 60TCoA &A3i=] A
E84 848 Ado

3) B @

Aoz Gue w77l ALAdA  FIEA
9 zo] otystdn). waby wNAg 1 A4 A
¥ 2 o} 4, -20, -80C == A FA(-200
Trel BAshed 4Tol RE#@3P=WHo| freezing-
thaw® UHE3E ARt wx -80T7t -20CEY
A, FF @wgde) d¥ Yol Y=
ol olvlr @Fdo] HAFAY FEAH22 F5H
o] pH7l MERAE 3% +/-3 pH) A=2 4A
Atk Glycerol AHE2o2 @l AL {FAY
4 913, ammoniun sulfate JA E£ lyophilized
powder AH e ©Hd L QA s}t

5. Bt Al MM (Protease inhibitors)

AE7} BAREA AXY A7Fo2 R g2 o
HEFHA 7 Euiso] @udd 88 £ V) WE
o AFsinAsie duWdg ¥ dAR ol @
HRFHANE gAsloer 3k e F2 AMEHE
g 2aA dAAzA 2 dlEA A A} 2HE
e 270 b2y gid HHe AHE 3o o
3 F79 JAAE cocktail® 3] AlR-giTh

1) PMSF(phenylethanesulfonyl fluoride)

17-174 pg/ml(0.1-1.0mM)9| A serine protease
(el : chymotrypsin, trypsin, thrombin %)$} thiol
protease( : papain)& <A &} Isopropanole] 10
mg/ml7tA] f3ise] FeoA 13d7A ATt F
LA = EAA )

2) EDTA(ethylenediamine tetraacetic acid)

0.5-1.5mM(0.2-0.5mg/ml)el-] metalloprotease
2 A%}t pHS-9olAM 05M7HA] Eel £3HD
4TAA 6/14%¢ 43l NaOHE 3718t pH
g zd3lojor gEETh
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3) Pepstatin A

0.7 ug/ml(1 kM) A 4+4d  protease(d : pepsin,
renin, cathepsin D, chymosin)& A3}t Me-
thanol®l 1lmg/mi7tA €353 -20TCME 6704
TG ATAME 1579 54 AAsch

4) Leupeptin

0.5 pg/ml(1 pM)°llA serine/thiol proteaseE
Agch £ 10mg/mi7bAd {52 -20CTAHE 6
NEES 4CANE 1579 B A3
5) Aprotinin
0.06-2.0 #g/ml(0.01-0.3 uM)°| -] serine protease

A gt pH7-841A 10mg/ml7tx] Zoll £3)
I -20CelME 67019 5 4ToAHE 159 F
b et o), wHE-A Q) freezing/thawE I 8l1 pH
12.8 o]goll = &Ae] gith

o

rO

cHE 55 53"
1. 280nmOiAS] EEE FHE(Wetlaufer 1962)

Tyrosine, phenylalanin ¥ tryptophano] 2J%F
A% FAAd 7108 BN mEXT AREANE
o] wx &t o3 walE}t 49 sensitivity:
0.2-2mg/ml2. 24 microcuvette® AH+3t 0.1ml
(0.05mg)7tx] &R & ok FHYt EH2H cu-
vette2 22]XE FF3EE WEA] quartz cuvette

g ARE3
2. Bradford #4{(1976)

WZ3 Y&4 = dye-based 422 Bijo-
Rad ¥AfA AESS F £% Bio-Rad #4o
2 gderh &3 & Wiste o] vuy Hxw
guldel FFo| el ggoe] wgol 234 e}
RAEG oule) AL ofch EA9 sensitivity=
25-200 pg/ml12 24 microcuvette AHE3td 0.1
ml(25 )7t §4E 5 th Cuvette =l 94
o] @7d&el Y38 Egtr" cuvetted AMEFE
HAol Fom {3 cuvette AL ol me-
thanolg A8t MAsa 723 g4tol overnight
Lis=p

3. Lowry #4(1951)
TR AR BEMolxgt gFe o AAA,

%3, chelator, &9A Sol €3t EAo] s
vhgo] a5 Algte] A3 Ajefe] EorAsic) B
A9} sensitivity= 5-100 gg/mle|th.

4 . Bicinchoninic acid(BCA) $#4{(1985)

vlma FHIZo ALY Lowrys ¥WIE EAYo
2 FHFHEo dAsn LowryETh HHElm s
Edo] Ao wgAIZke] At} £49) sensitivity
= 10-1,200 pg/ml 224 microcuvetted AFE-3ld
0.1mK0.5-10 ug/mD 7R &R 4= gk

Enzyme-linked immunosorbent
assay(ELISA)?

FU-A WS o] &3 WAHIHYLE g &
olide] 23 AWIEs} Fol Hdhe @AY ZHHd
AE FAh AE Fo Sol A Fit
A FRY Y F FHAEAM FAYLH ¢
FA3saa e AEWe FEE Ao HkgA
71224 Y& AF A+ immunoassays &
Ao F& AFgle]l fYoz HoFmzM A5
EAgte ZE Fdo] A9} AR # UE im-
munometric assay® Tt}

Immunoassay & 37 $ifME 712302 |) &
stz e U BolHow ARY + s @
A, i) BASY, i) AlsWAAN FAstnx sk #
A3} YT TE A (reference)o] olek 39 iv)
g F gd-A Z29ES fEddE 298 4
7 e EEuye] slejo Ak

1. 982

Enzyme-linked immunosorbent assay(ELISA)
= ol Aol Al(enzyme)E HHAA tra-
cerZ AME3IM substrate® Y3l YHEAIA Mo
5 AEE  spectrophotometers] Al Lol oz M
Fd £ A ¢S FFP

ELISAE 34 34 =& A7 335y & &
o= immunological activityE IHE ZHAstZ 3
olop 3o, &4 Y == FA7F AL linkH
5ol B3 immunological activity$t en-
zymatic activity® I X1 glojo} i} A
AZ 9, I FHoz £ £53 FH(pa-
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ssive adsorption)ell ¢)3l9} polystyrene® Z& &
2t2¥ Ewoli} paper discol A ¥3o] HY
peroxidase, glucose oxidase, 8 -galactosidase ¥
alkaline phosphatase %3 #Z2 &4 44 link
Ho] ¢tAdgd EfAZ o]Fu). ELISAdNE= compe-
titive assay$¥} non-competitive assay7} 3l¢h.

2. B R

1) Competitive assay

(1) Using antigen-enzyme conjugate for
antigen : 33 3t1a 3l FAd g So] FAE
polystyrene® & solid phased] ¥aA)713
F Fao] ¢td FAE AR AAYR F o]
o AlEg A2 FAE FUE ¥3 wEg A
AT 45 A ARFAY B2 AY
£ @t} old ANgud] FAFsuEe U ol
ZFgE g} AFEH= enzymel® EXE ¥
He] ¢ AT Afe] dojubx &L FyAE
AASdT & dAZ ZLAUE 712AE Yo g
< A71E A9 dgE f42 EXE F99 P
v]#|3le] w]ukgo} Ueltil spectrophotometer
A&t

(2) Using enzyme-labeled antibody for
antigen : ] 3%l Y& solid phaseol #&A4]
711 FAE tracer2 AHE¥th wWElM enzymel=
EAY A7} solid phased] BFFo] v T3}
Age FAnA g Al B ¥4
ol Fu|#H et

2) Non-Competitive assay

(1) Double antibody sandwich method for
antigen : 5o 34 Z polystyrened] #&A)171 &
o} oty FAME AR AMAYF F o] EQUE
NEE ¥ veg AFIE Eet2Y HWAd F3o]
g 3Aet ARE A "ok Aol dojuA @e
g2 ARl AAST HELE BEXE Eo|FAE
Wi vhE-E AAFY oln| AfE FA-3FA A
o} A3} oixgto g FAAUE 7|AL Y
2719, Agde FHstnA ste Fd G v
#lsle] vjAukgo] el oluf vehts v Aukg
9] A& E spectrophotometer2 A Zgc}

(2) Indirect ELISA for antibody : &3&3}1
Zh ke #AY Bolgdg %3 FEAY(passive

e

adsorption)ol 2}3led polystyrened] &A1 F
A7 EUde MNEE WI ¥EAIIYE solid
phasedl F3=o] 9l #47 A o &
422 ¥A¥ anti-immunoglobuling Y3l #-§A)7]
o Y- A FAgPoh. Enzyme sub-
strate® 93 oAl 9EE A7IE AlEJe &A%
T A9 Foll vl#ste] vl Huk-go] @ Ho|n spec
trophotometerdl A AF#Fgch. o] WYL FAHsaR
3t gAY g Eo]gdo] solid phased] TEY
T FAT HY oW FRY AGA B dig
FAe 3 ¢ Yok AAZ  virus, parasite,
fungi ¢ FAE 3= o] &Hx ok

3.4 4

1) Immobilization of antigen or antibody
3tgolt} &A= polyacrylamidet} agarose, cel-
THEAed o ZH3T poly-
styrene, polypropylene® 32!¢] hydrophobic sur-
facedl =53 FFdch £534 FF VAL o=
H54 el 299 vS5A Fet2¥ matrix Aol
2] hydrophobic interactiond] 71¢lsle Aoz A
Ztgct, 9ol #A7} solid phasedl coating =
¥ AEE adsorbing molecule?] diffusion coef-
fcient, coating solution®] £l ti$ solid phase
d3e vg, FFA7IA e v¥Al FE ad-
sorption reaction A1t ¥ &% Fo| uel =t}
ELISA9|4+ polystyrenee] 714 &slA  solid
phaseZ Aol =Hu Itk a2yt oldd FF9
immunosorbent® R7HF] @& 7tAn vk AA
F4€ oy AV FU-A wgFAANt F
A-3A 299 FEY e £ W doAAAY =
T F2E Yo WAHY A9 Afss TS
Y715 ). A5 o]y &AM} desorptione] -t
¥4d-& competitive ELISA®IA] precision® Eolx=
2 assay sensitivityo]l 9IFg Foh B9 ozt
Eet2g UL FFo| AgHE dHo| gtk AHA
g pHY wHEAIE 52 ¥xe] FHeo o =2y
AYA A 9std JAE NS AMg-sld 347
A= WNgAIH HAHY coatingd & F Utk

2) Conjugation of enzyme to antigen or
antibody

lulose il

Alkaline phosphatase®} horse radish peroxi-

-5 18 -



— RN A 19Y $F A LE 2000 —

dase’t i/ o] 8EHx o FFE 93 ELISAY
AE ZAAESAY 39 efficiency7l BojX2=x b)
w3 2 FAEAE wEd 23} ZAEIAE
Qe Fol= WAl FEaA9 B dd o
A= gelfiltrationd 3t AAFch o]y &
o &AE ®AsY] 98ME= glutaraldehyde$t p-
benzoquinone® #< cross-linking agentE AR
gt

3) Enzyme-substrate reaction

Alkaline phosphatase& AME%F 3¢ H4 7"
2 p-nitrophenyl phosphate(lmg/ml)E AH&3lx
peroxidased AM&3F 7o+ o-phenylenediamine
(OPD)E AM&3c}. YubH o2 spectrophotometer
9] optical density= 1.0& ZIA= 57 GE
o §4-713 ¥hgo] UvF JIHEHY]) Mo NaOH E
T HS5042 A AIACLE et

Immunoblot 24 : Western blot #4¥

A719%ste BeAZ ANEAE immobilizing
matrix & #olsled A= AL blottingoletal 3}
% polyacrylamide gel’ds] g@¥aA& Holdhe 7+
£ Western blottingolgl sith FAXZE Held o
Ao Hazlgljog ZHch 2-20fmoles EE
50kD ©ige] A 0.1-1ngd @A AL F
Ak

Tables 1-7&% Wdsehye ¥z s
71 93t meistdol & AMEES a<kd A A7
o]t}

1. 8 HIIYZ=(Gel electrophoresis)

ade A7), Je, A, 294 282 °E
Zhee] X3He] glo] mlg tpkdith olEE A2
o] g3ty wAL M2 FEgt F AT AMEs)
U AZ|g9Fe 9lde XFTE F9S WP F
2 BAEe A7 & A wel Wiy £x7
Zalsted o]l F3EE AL o83 Eelgelct SDS-
PAGE(polyacrylamide gel electrophoresis)®] 7
& oAl FzjHEetol= AlE ZH7E ZAH3E W
SDS #zl9} BEANE PAste g4 ZEot=aE
olnfol= APL T3 o]Fch wdel AGHE
2% $ASE 9du Uz dE AdEcg o ZH2

o ae Ao

gldnet Adr|gEdAA we 95 ZoE ol
T Aed 9 AFAZ AgEE B39 SDSE
wl Az AgstA 2 AR 9 A ¥y &
Wo] 7 7Hxn Yd Hake A FAEG AF
9de Aale] Zvie wekxMgk o) SEE e
A g} E=3 dWAs A795sly] A 2
P94 mercaptoethanold W3 7tgstd @93
9] 3z F2E FX e G £ g ETY
S-S AYE BoEzZ o] HA| A o|FE ¢
A3 dfFel Avje] oA HeE F UEE
Lid=

guzge 4A #AsH EllE & Jderg H7
e dutr oz AH2(T)AM Aq3eE FHel F
t} BE¥ cold roomdlA AlFsAY Whert &8
HEE gEolzl HV9dE AXE Mg £Y A
719%& A8 A AYE =A A g 3o
Aol &5 E YA FEd Tgo Hi, HAVIF
& 2-4X7F YE QA W FA e Aol vk
e},

A7 HA 2 AEs A s @A)
AEZ Well A dept FES D Ql=vte] wel Fe-8
o ¥t oz AMREE 05cmX1lmm AR 2719
welldl & 100 xg ©lste] deidg H7|PFsts Aol
F2 498 £ F Arh

Zejoladolvloleg} H|zolAYolmje|E o] H]Z
< 29:1 A&rt dubHelrt. HEsz e D
Ao diEe art el v gs ¥E FE Y
t} ZgolaYolulol AL il g Feslr] 3ty
ofagolrtels Fwyl NZ TE F RESE 74
Hol gk AR < 1/10 AEE stacking Aolg} 3
of o7 5% Wele] eaolute]l=g Ho| g, o}
g BEL separating Holdt e 10% AEE H
o] lm ofell REe] 7FM ThA] Exike] He Ao
o Yl ME FEo] YxE Fejdch dite oW
Ao A7 utet olzmYolntelze FRE el
o 15-45kD¢] @A 15% AS 60-212kD9 &
we 507 AS AL&3t} Linear slab gel& & A
Tl A o] A8E FAd EHEE YT poly-
merization, staining 2 destaining-& &% ol &
wzle] A% Hla ¥ 53l &3 olgdrh wa
€ coomassie bluett silver staining2 2 A==
¥ ztze 0.1-1pg/band 2-10ng/band®) @¥AS

=

4
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|4 g}
2. 8aX|29] FH0|(Membrane Transfer)

Aol oz AL FA49 oA Alejo] sand-
wich7t HEE Y3 g3 3 diffusion A7
= uyn 9399 mass flowol 23 AR
elution A7) convection'@el itk oA T
& FAAZ o5 WYE AN APte el F
t} o]EgE o e dEgSE T3] DF
& RS WAHA F=E st

3. piaEt M (Immunochemical analysis)

FAAZ o|FE vhilFdS Y= YAt ¥
A7 A S uEolH AFE gl At A
@8 d(blocking solution)22 Azjgch Uz FA
o} AgAd de FAe At AEY I
9 ¥z $& s FAE FAstofor dl=H),
dwtg oz 1:1,000-2,000 =2 A vj&& AHE
o}, AxarAe A3 il Aol ARy
A AL 2-3A7 A=PE ASol WA 4T
oA 12-16A+E A7l £E Utk IAFAE @
SN ¢ F & @R gowd ojxEHd ARH
HEA oAl 2AL FES AART WFE B
olAlEc} 7% wel A& o] horseradish pe-
roxidase(HRP)& o8& Ay, A7 pdst
W 7o) gHFBEE FA AzE Hol B#Adte A
o] ¥t} Chemiluminenscence® ©o]&% Wie] o
£ duizte HZ o] I it

249 == 8}&8H (Immunohistochemistry)®’
1. 9 2

o fuAst GEETR HPIE Gue) AT
A ol BEAAA Hm2 fl= A 2o
2 gmzel dg PALRAYANE FYAAL 2
galol o AR oF FHg s o
A AR F 2 ENE AUE AFPRE oled
o oz Fof B 4 U= s PHolth F
3 wwde) wdo] o Al o= oA B3
9EAE wele P¥ezA W% RNAZH 44
WAg Beed AAL T & Y: P Y
Wol SgAT A7t A wwdn aAus

- LU

i

o

g A$ fd3ts 9gde] old dlldo] HFEE F=
dots FAE AT gtk F MEd IaFe
1,000-10,000749] &e] gled A = ot

A HAewgess 713 de AHEEHT e A
& ojulg-ulol o Bl-F A BitA(avidin-biotin en-
zyme complex, ABC) ZA&Woltt. gz #UAY
(egg white)o]l &A3 & opu|dojle EAF 68,000
9] ddl(glycoprotein) & HAgFo] wig 2 H|
elgle] gEQ upole®n of$ Hz}o] Zalvi(af-
finity constant>10°M™), FAlel 4709 wulolo®
BAEF AFE ¥ F Ut 5L o8de Hol
th. = oAYAE wele®oR EAFHA Uz ¥
At AFAFN R, dFeyd At EHA(alkaline
phosphatase), #|ZEA]t}obAl(peroxidase), EFIL
2 A3} E A(glucose oxidase), ZHEA Tho}Al(gal-
actosidase) Z& HEAE 94 uHole®loz FAH
I opg g Hretd e+ AXAA + o] XA
+ (o /utol o R/ E ) EFA 7L YAPET ol F &
a7t BEE 5 e 71AS 34 g8E ¥4 At
s 229 54 9o dAHE A€ dvA
oA BAY 5 Utk B4 ¥ AEH ol9d=
fluorescein #& FFEAL opuide] A ZIFA
A noledloz FAH oA} AF wEE Al
71| Uz A ol AR FHAA4 U
= 3L ¥P gujRPer FAY + U

2.8k

Western blottinge] @#de] of" ZA A T
S eX g AFssd v A=Y =
He] ojd RdlM g WHEEsE WI=
et} ulx] Northern blottingel A3 RNAS]
3 ks #3)= A vidtd in situ hy-
bridization®] A% RNA7Z} 23d=Hs AT 7Y
g £ de Wyl dde AF {FAR Hl{IL
21=3

3.4y

ARG zAe) WEARE Ve DAY 174
8 222 deide] 284 FBL VBN £l
£ 9o B8 ytoh WSAWE wE A 2L
AzA2 F ZARe] A BN AR F -70C
of R@aAY Zolo] MY olgdch FHetd £
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23 23& +4 HE91E AAST YA A Z4F
Hh3-S Al @] diide]l WS He 9y
Fdolnz A2 FAUL YFHoz Y dF =
FAogrRy A&EA BwE DA o] updAd}
. o wege] @eol WEHE AL dvHAQ
gty 1P 2XE ARG hEoA AlEEdE F
B3 #ag 5 gloy, wde] Bx ¥ oAy
ASE AAAM HE SA BF HHE s 1A
= Ho] Fr} Ao Mt RS oW A&
ALgEETtel uiel AlEge] wiAe] wA kA
H2g +x o] nAY Ade] YojME AF 3t
oF %ok iR H$ 10% formalin°ly 4% pa-
raformaldehyde°l® % 23}c},

A A A% B kitEo]l AF3E AU
o Mg g AYste 1 X 2AF e A
d AHzbel Fojabde] wiet ARgstd €t Horse-
radish peroxidase(HRP)7} ABCY #&AZA 7}
E3] AMSEI gl 3og WA zFo] uHEHo] g

£ &dolSg 4% $3doz AFste S
AAGG, 3 20l Gel D Yx AZA koA

o BA4E floly] st Fdseart TEE S

SolA ZA ALY F A gFdoz AHE
zZ 2] EAo et 9 HEA oAl &4
A7t t2ee Adsed Hder Ay 8
7F §1g = YT HEA Aol & Fx gt
A9 Ao B A uFe Z=Fd B
3 H|Fold uj7o] @elAER o]y Hfol= It
s Ay AREE FPIIIAY ¥EE a3t
A7) Bl wpgA st

23rgrAle vEo)Hd RS A7 Asd o
ARG olAgA et oy Hhge] Qe FE ¥
A& 5-10% FEE ¢Fdd Bh AL 1-24
AR WA BE oA ez dopsle ¥
Ae AFEch dAFAst e i) A2AA 2-
AAE A A gEtA T ghlle] wie] FHeogga o
FHE e o S dAAY 4TAA 1-2
A7A AlgstE FE At

UxEA 7} oJH FEANAH W& AUt met
o|AAAE AAsted BV dHor wE U
FAtd F=A o)AFHE 7ol it dAanti-
rabbit IgG)=2 AdHsteoo} & FHeolrh o|AFAE A
Y F AHE A3t YA} AReA g2 A

RN

< &AE AAz ok Pk olAEA L HlojeRloR
EA7E Hel 7] W) ABCE AH7belde 9 o
7te] ol ElRt glojx Ajste] H|So|FQl AAE
g A@E e

olpjd-vlo]|o¥l-FA BEANE S4F Ao 43}
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g gF9oz AAE MAHA FolH AL 3
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AE DAL o AAES v Ee)F wFo| AR &
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HAEAtolAe] 71Ae] He HAsTLFE Y
3 &F 9L oA Y PyojA 5-30w3t
HEATA AR o BE M 3 gheS
AR A2t}

Ax AN AX &Z& Foddr] Y3t FE3I
sl &)= diz AT ¥, AW £9& ¥
o 947 B#HEe= =g e FE AnAF
A BRPT thE PM(counter stain)e AHEBHE
E49 Fgoz RS Nz wE vt 2 €
T A GAAE MYste Re] BFE &oldA sl
Fr}

Confocal(t}5 ¥3%) Laser Scanning
MicroscopeS)

Confocal laser scanning microscope(CLSM)&
71€ driFdY $#AE FES HY PEA HE T
24 24 7134 dFsked gloxe gEHe 717
2A MZAYEE, A=, 95, g5t HF, 75,
WA o] FUAT Lok AAAN FEH Urth
E3l AE EolillMe FITCY Rhodamine, Fluo-3
o} Ze oI ¥ gz A HESR AXY
Ca’’ %%, H:0:% pHe ¥3E dolde AMZ
A AY FAY 7 g wollet WY A
ol & MEU TzEo ¥ Az #F, A
B4, Axet JRo ol @4 AT, 2¥A mito-
chondria %9 AHXuW &7|@e} A, HEIRY si-
gnal A&9 7}A3, immunochemical markings&
23 "odAle] a7 Feol Jisdth FE oI
Qe Eoke AA 27HFKE JE  Uedl cellular
localization, AEZ2 wwde] AMIEW °|F, colo-
calization 5o ©]&5+ 3-D construction® AHX
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W 239 ¥A Be 723 WPE SAH}E time

series?]t}.
1. B

Betgn 7 AxEvFLe Ax9 7%, 2 %
Agld EAe dFscd del oj&=HAT £49
FAZ A3 A2 ¥ @v|3 slde] PashA
Hth 2uATF2E FEeY T4 7|5E Y
e AAANA L Ao nAI AL vice 7B
AHollA Alge] AHA WIHE & F Jom 231
AAERAE AQF It FHAARAN B B 4
£ AWM 97 3xUA o] Brbsdith o
wEn e AL AAEu|ATE da] dolgle AX
o Y ARE BFY £ AR HAEF=7 024m
of Exs mATZE #FYE 4 ¢gxn 53 23d
ol9lel 2+ imageel 9% Atd@EFoz A F
AL AR #FEEU B2 o] Utk olodN
Agd #Av)7o] Video-enhanced fluorescent mi-
croscope ] Yut@An| G W3] contrast$} detec-
tiono] MALR oY AFHAFE HA}A R &
ARE 7EAR Qo) olek 22 AVAYE A}
A3 computer deconvolution techniqueg o}-4%
#Anjgo] NE= A=Y deconvolution 7j&d] 23
49 ol9oA 2% imageE AAY F Y& FA
< 7tA32 9ok 23y deconvolution 7€ F
computerel &g AU B2 ABo] 285 ©
AL 7R Ak

Z3%74d #v7(confocal microscopy)s <L+
point sourceZ2H-EH Yot FE& AMEHA, A=9
%77} detector pinholed®] & YUX(confocal)
AlA E£HE o|ge] HEL MG o ehtA @
=2 3fozA &9 3 #@uAdA Yehte
flare A4E AAZ slojztx & 4+ Ut} ol%A &
7% 9y 83 dujAI v HAET}L o83 o
2 14w Z71¢r 28y point sourceERE U}
392 detector pinholed Ay A& B33 3H
olA R Ye ARy W Fho] olF gt
otk HAY, AlE AAZF A3E ¥FE Lot
He ©de] itk ol E oHgE FEIY) Hs
o FYPOZ laserE AT, ol&E AR HAE
scanning#ot 7] #&e] scaningd £Z& F7}
A1717] 918 beam steering method”} 7het=Rich

hu

% computer-controlled moto-driving focusing
system® $8%°234 automatic optical sec-
tioning®] 7Fs3tAl =o] 324 imaged] FAo £
ol&tA =HUch

2. A2 o

1) g Wy

(1) 99318 9A: 52 33934 +=, §3 ¢
Wy AXY EEE, AXT g X olF
& #4837 A3 o|&3tEdl coverslipolA i
3 AEE 34T Triton X-100 522 permea-
bilization® ¥ @43},

(2) Real-time measurement: ¥l HXE
o d44E sjME AEee E4E £ UE ¥P
E8E olfHol tH YWAHOZ acetoxy me-
thylester(AM)7} €9 & ¥4 4L o)&gd
AMo] Eoj9le ¥ dae Azt 3% F A
XA} ERXSE esterasec] <3 AMo] EIHI
AMo] EEld gie AXUd] EA3EA FFsn
A &e EAY w50 vHde PFTE Rl €
th. AMo] o] & gsdlE: Ca’ ol pH W3
& &33%7] 9% Fluo-3, AM:Fura Red, AM:
SNARF-1, AM:SNAFL-1, AM:BCECF, AM
Sol stk =3 AM 4l diacetateE o437 E
shed H:0.& A3slE 27 -dichlorofluorescein
diacetate?} °] R-Foll siF@ct. cAMPE A#Fgsie
FICRhRE microinjection® S3jA ¢ 7158},

3.88

3-D construction® CLSM3} dyt 3% o3
£ 7¥H FE M3 FLI A F9 sz
CLSM9 715 FdAM 71 ®o] 2oln Qe ¥E
olt}, CLSM2 shallow depth field®} optical sec-
tioning g 7183 EACE ZIAa V] d&e] A8
€ 0194 & mm7A F¥Hoz A4AA HH
(sectioning)€ & F Ued oA 7|5 Yt
g dAv)P ez EI153sth 3-D construction®
A M ol AA A& FAE 50-100 pmel™
o] ERF 4 glolof itk 3-D image: scanner
unitE FA BP d&FH FAAREL “3-D projec-
tion" & processing A UE F o1, “stereo
images”$t “depth coding”ol&t= softwareZ o}-&
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3 & o] 49% 3-D imageE ¥< F UL o X7t ¥t 5F aWde] 4, AXW DNA9 %,
712 H3g o] 43 depthE® Yeld 4 gtk 3-D 53X 2k TAEL AR Al Ay 5& B4
constructionlA 714 FvP|2¥ HEE “animate” H2d 4 gloh A2 =7Y HE YA u}
€ 71%& ]88 3-D image® X, Y, ¥ Z & 2} laser beam®] 4t W3o] ¥3lsinz Atwd W
S FAo2 FHAANE # o= Hon o] Z=E HNEte AxY 283y 548 A4 5
3-D construction® %3 d4€& £ U&= ARE At AxEe] oJFte] WEwAYgn AWE YP(10°
GEFstAT 71t de olfEHI Qe AL dgsv olle] 4Ed)e 42 AEe A7|E ehld(for-
aA 37HZE ' 4 Sk AAE 53 239 4 ward light scatter :FSC) 10° o4 At yle
FelMe] $|H(Intracellular lacalization)E A& 90° WaellA ZFA s} =vdi(side light scatter: SSC)
3 AR F fFeF 1 o] U, Axd = Mol #gAdg veldch o we o skx X
e MAxdgd EAseXg FESF Aok AXY HEE FTA &FAE 4 Ui, ELISAY Western
A= B EHE A 5 o8 ¥F 222 ¢ blot £43 wug W AXF 500 £x13 ow A
AV A0 ZHE &A o] glo] PMEA gm Me] AXE wlE 10,0007 ol4el BEANE = e
AW #AY 7= Ut AT AEXYy AXYgRE Aol AT 433 AFH Aot
TEE £ Q7] Wi o) AEw gwAe] XY ol

£ 2FE 5 3 ol HNEY AzAYE 7HE s} gduz=s

Algg 4 glth MAE colocalizationgltl F71A]

o]de] MEJ E3& 9 g FTEYE F 1) Bollag DM, Edelstein S]:Protein methods. New
7l @#ol 7 image® EsH B2AE F Qrh of York, NY, Wiley-Liss, 1991

e MEW Arlze] Ex wmde] EAs=AS 2) %7 A :Immunoassay and blotting. of 3% ¢ 33

A] 9:121-131, 1987

A9 H29 EXY. HFZ HA QHEALE
g 71, 2289, pp.197-205, 1993

Harlow E, Lane D:Using antibodies:A labora-
tory manual. Cold Spring Harber, NY, Cold
Spring Harber Laboratory Press, 1999
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Flow cytometry(FACS)”

FF 9RE2 AZE BXRD 32 WAfow) 5 guw:wdzANGY. H9Y BA. JAEAA
LA MXo ZaF w: 3Ed EANL =Hslm E8 71Y, ;edelst, pp.207-215, 1993
AEE Pashs wioltk AE(YANY WU gl 6) 38+ Confocal laser scanning microscope?

o9 238 N A FHA 2 A
o Qe A § olsA waed B Yrhhs e e IARTE FEEAY A

g AEE ol&3ld AEE g4 F HAF I3 7) http//facs.scripps.edu
9 laser #o2 MIZE ¥AsEY HAE: HBFS
i 1 el W&Edle 3L 2ol detectordA] We)
% electronic signal® U3 A Ao zH A

Table 1. Commonly Used Sources of Antibodies

Antibody Antibody Total antibody Specific antobody Contaminating
source type concentration concentration antibodies
Serum Polyclonal 10mg/ml Normally less than Other serum
0.5mg/ml antibodies
Tissue culture Monoclonal 1mg/ml 0.05mg/ml Calf antibodies
supernatant with
10% FBS
Ascites Monoclonal 1~10mg/ml 0.9mg/ml Mouse antibodies
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Factors Affecting the Strength of Antibody Binding

Cell staining 1. Affinity, 10° liter mol *(weak signal) to 10° liter mol '(strong signal)
2. Possible bivalent binding
3. Possible muitivalent binding to secondary reagent
4. Possible local concentration effects
Immunoprecipitation 1. Affinity, 107 liter mol'(weak signal) to 10° liter mol M(strong signal)
2. Possible polyclonal binding
3. Possible multivalent binding to secondary reagents
Immunoblotting 1. Affinity, 10° liter mol'(weak signal) to 10® liter mol™ (Strong signal)
2. Possible bivalent binding
3. Possible multivalent binding to secondary reagents
4. Possible local concentration effects
Table 3. Using Appropriate Controls
Technique Positive controls Negative controls Oth:;nr&e(ﬁged
Cell staining Stain known source of Omit primary
antigen for pattern antibody
Immunoprecipitations Immunoprecipitate known Nonimmune antibody
source of antigen for
size comparison
Immunoblots Immunoblot known source Nonimmune antibody
of Ag for size comparison
Immunoaffinity Run pure antigen on gel for Nonimmune antibody Resin alone
purification size control

Table 4. Choice of Polyclonal, Monoclonal, or Pooled Monoclonal Antibodies

Method Polyclonal antibodies Monoclonal antibodies Pooled monoclonal antibodies
Immunoblots Good choice, if correct Good choice, if correct Best choice, if multiple
antibodies are available antibody is available specific monoclomal
antibodies are available
Immunoprecipi- Good choice, if correct Good choice, if correct Best choice, if multiple
tations antibodies are available antibody is available specific monoclonal
antibodies are available
Immunostaining Good choice, if correct Better choice, because Not recommended, unless
antibodies are available of specificity signal strength a problem
Immunoaffinity Not recommended, unless Best choice Not recommended;
purification antipeptide antibodies dissociating the antigen is
very difficult
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Table 5. Success of an Immunochemical Technique

Antibody-antigen avidity Antibody specificity in Epitope quality
requirements in the different the different in the different
immunochemical techniques immunochemical techniques immunochemical techniques

. High Location
Technique . local ... Pridging of .
Affinity _ Bridging epitopes Types of Complica-
require— concen through through erss Cautions Comments | available epitopes ting
ments tration epitopes secondary | reactions for displayed  issues
of reagents .
. antibody
epitopes binding
Staining  Lower- With Common  Common | Common Difficult to Controls Surface Some Extensive
affinity some recognize, such epitopes  native; loss of
antibodies antigens because a5 two some
often secondary  independent denatured  epitopes
sufficient method to  antibody during
confirm  important fixation
antigen Many
identity is epitopes
by other
cellular
structures
Immuno- Requires  No, Very rare Only Occasio- Important Good Surface  Most Some loss
pre~ high- antigen with nal to controls epitopes  native of
cipitation  affinity  in polyclonal distinguish needed epitopes
antibodies  solution antibodies between during
Cross- extraction
reactiona Some
and epitopes
association blocked
by
associated
molecules
Immuno- Lower- With Occasio-  Common | Common Easy to Al All Little or
blots affinity some nally recognize, linear denatured o
antibodies antigens because epitopes renatura-
often antigen tion of
efficient also denatured
identified epitopes
by size
Immuno-  Requires N, Try to Try to Occasio- Cross- Surface Most Antibody-
affinity high- antigen  avoid avoid nal reacting epitopes native  antigen
purifica-  affinity  in antibodies interaction
tion antibodies  aolution should be must be
avoided easily
reversible
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Talbe 6. Antibody Access in the Different Immunochemical Techniques

Multimeric interactions Protein modification Orientation of antigen
Technique Common . Common .
Frequency solution Frequency Common solution frequency Solution
Immunopreci- Commonly  Change Possible Change antibodies, Never a problem  N/A
pitations seen antibodies enzymatic removal
Immunoblots Never a N/A Possible Change antibodies, Never a problem  N/A
problem emzymatic
removal
Immunoaffinity = Commonly  Change Possible Change antibodies, Never a problem N/A
purification seen antibodies enzymatic removal
Staining Possible Change Possible Change antibodies Commonly seen Change
seen antibodies, enzymatic antibodies
partial removal
proteolysis,
microwave
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Table 7. Selecting the Right Antibody

Kinetics of antibody-antigen interaction
in the various immunochemical

Methods for changing
epitope display in the

Factors that influence
the success of

. various immunochemical immunochemical
techniques technique techniques
Technique body
. . Antil - e
y Ant- Anti- o o : Specificity
Bindi .
e gen body Lrof  Comments | Method  Rationale  Comments g remire oo
ration fixed fixed problem ments
Staining  Concen-  Fixed Fixed Slow Regular Protease Light Difficult to Normally Severe Medium
tra- display treatment protease standardize no, problems,
tions allows treatment Many new but controls
mixed affinity will remove  epitopes severe difficult
antibody to sterically displayed problems
work hindering so excellent with
Possible proteins and  controls are architecture
higher may allow required
local antibody
concentration access
allows Microwave  Light Many new
lower irradiation epitopes
affinity distorts displayed
antibody the local so excellent
to work environment  controls are
of the required
antigen
and may
allow
antibody
access
Immunopr- Generally Free Free Fast Alter Different Needs Examine In most
ecipitations very low extraction lysis high- antibody cases,
conditions buffers will affinity binders by  antibody
alter the antibody SDS-PAGE  mmust
presentation for see native
of the antigen structure
antigen clearance
Boil Denaturation  Need
samples will expose  antibodies
in SDS epitopes against
prior to denatured
immuno- antigen
: Will lose
Immuno-  Mixed Fixed Fixed Slow, Possible None interactions no Must see All antigen
blots incubation  higher denatured completely
times local structure denatured
greater concentration
than 1 hr promotes
are high
recomm-  avidity
ended interactions
Immunoa- Generally Free Free Slow, but Alter Different Must see  Can In most
ffinity very low high local tion lysis native examine cases,
concentra- conditions buffers structure binders by  antibody
tions will alter SDS- must
of the the PAGE see native
antibody presentation structure
dri of the
ve :
the antigen
reaction Boil Denaburation  Need |
will expose antibodies
samples . .
) epitopes against
in SDS denatured
;xiqr to antigen
bmdsg Will lose
native
interactionsz
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