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= Abstract=

Immunogold Labelling in the Transmission and Scanning Electron Microscopy

Kun Young Kwon, M. D.

Department of Pathology, Institute for Medical
Science, Keimyung University School of Medicine, Taegu, Korea

Immunocytochemistry at the electron microscopic level has allowed the distribution of antigens in the cellular
system to be examined. In transmission immunoelectron microscopy, two different approaches have been used,
i. e, preembedding or post-embedding methods, depending on whether labeling is carried out before or after the
embedding process, respectively. The good preservation and expression of the antigenic molecules in the tissues
are most important in the ultrastructural immunocytochemistry. A low temperature resin, Lowicryl K4M for
postembedding method is frequently used in many immunoelectron microscopic laboratories. Periodate-lysine-pa
raformaldehyde(PLP) fixed tissues are dehydrated and embedded at 20C ina hydrophilic resin, Lowicry! K4M.
The resin is easy to section and a good embedding material for preservation of antigenicity in the tissues. Immunogold
labelling technique marks localization of antigenic molecules in the subcellular level

In the scanning immunoelectron microscopy, a silver-enhancing technique can well express the antigenic im-
munogold particles using smaller gold probes({15nm) in the standard scanning electron microscopy.

Key Words: Post-embedding method, Silver-enhancing, Transmission immunoelectron microscopy, Scanning
immunoelectron microscopy.
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Immunogold Labelling by Post-embedding Method

Fxoige] o ARHEm R AYFEAYES 4
Agke #AL L I LAGFEA A o2 Y
F A

L. v} 34 (Embedding procedure)

EofEde] Mol atel A 5AZ FAHANA 47
He 48zt dExied IAGEHTY Ay
o2 et

e 42 LR white® EMAEZ AT W ol&
ok ol A 4 H o) AR ARAAE
AN § lon BAHE 109 €IEE 24%
& ul2 LR white TFEAZ 012 4 th IR
whites ‘& A A}27H58kT Al&stn Halg
Aol glort 2o FPYR I thh ER7} ok
e e Lowiayle EWARE AHgHE A$s
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o 3o} o} FQ A (Protocol 1 F=E)

Embedding and Polymerization
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Micro test tube  Specimen

Fig 1. Embedding and polymerization

1. 114 Fixation

2. €4 Dehydration

3. A5 Infiltration

4 X7 2 5% Embedding and polymerization
1 23

Fdol metA A oF FFLE g
eh}s glutaraldehyde T3 Nl FAZE Fojx 7

Lowicryl ' Label

- 20°C/ UV

Gelatjn capsule

5 days Under glow lamp

dgo] BEHE A7 d=e7t 38 A w29 pa-
raformaldehydec] = F4-& &4t o= Uk glu-
taraldehyde LR NS AT AE 1% oAM=
gArFEo] ol 9] HFA ¢}, Paraformaldehydes
Fedo] HENC] Hojun] F4H 2 2% parafor-
maldehyde$t 005% ghtaraldehyde® PBSel £33
QNG ALEFIT) A Ao wEl e periodate-ly-
sine-paraformaldehyde(PLP) €& WIAA#H0 7
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Lowicryl KAM Working Solution

Crosslinker A / Monomer B / Initiator C

@ Aldg

(1) B78¢g 3) B+A

Fig 2. Preparation of Lowicryl KAM Working solution

4 C03g

S B+A+C

LN, tube

Lowicryl solution
(2W/-20°C)

Parlodion - Coated Grid Recipe

Nickel grid

Cover slide
over grids

Fig 3. Parlodion-coated grid recipe

Algagdez go] AMEEL Ut

* Periodate-lysine-paraformaldeyhde 73} A2
(1007 1))

dvtd oz AAIe] ZojALEE g9
Ay} Asn g ulZ AMESER] B8 A 5(ZF)=
DN PFL BEEA Ta PLP £ 1
A& AlZl Folli= 0.M phosphate buffer &4 &
7ol WA Basd ¢ 12 A% AHEUbEE
2. 2

Agole-2-g A3 70% g EE —20TC

02% Parlodion

Glass slide
over Parlodion-
grid-cover slide

Grids on membrane
surface

Dry on hot plate

224 Azt
3 A%

Lowicryl KAM 8948 AHg8ts A M AQ=
(low viscosity) & 7}H A X A} g9 F2E
2o & BEE 4 3t} Lowicryl KaM# 100% ©f

& 1:1 V&2 EFF &Hel AEE o
—20Cot A 297 X3 F Lowicryl K4M &gt
02 g BASIE Ze XA 2dUz ok A
XA ANEY A AAsS 4EF YL Lowicryl K4
M—ogg Ede M2l Lowicryl K4M £
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* Lowicryl K4M &9 A2 (101 o] A1)
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1) Micro test tubeol] Lowicryl K4M §¢-2 ¥k %
A F ARE Yo AM3 2oz sleigerh

2) 1% EM W37} 23 294X E micro test
tube HE S £ F

3) Ade PBEE AE238 S micro test tube O
2 2 o Yo Lowicryl %o 3] Z7]A 3}
ARFINE Adgnt
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o freld .
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Fo] FES] o]F oA blocko] HEEA oW
oz W3,

2) Micro test tube® AHE3tH AEE V14 X
WetA St EataE well& AHEE A$ o8 e
NEE FAld Zojd £ e Ade] Yk

3) Eg129 well AHEAl Lowicryl £4& $83]
Y2 ¥ ud wiapl B §of F71E &R 290,

4) Lowicryl blockol A A&7} $1x% H&o| 9

T PIES 3o FHAFIL ANE U R
& trimmingd] £ FEo] B} wa o) FojAY,
I 9933234 (Immunogold labelling procedure)

s HEFEXAA Y Tt
. 234 Ultrathin section
. 7 X Pretreatment(optional)

. 2} Blocking

1*}8A] ¥~ Primary antibody incubation

. 22184 ¥hg Secondary antibody incubation
2%74 Silver enhancement(optional)

. 0] 5 A=A M (Uranyl acetate and lead citrate)
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8. &2 Observation
1 Zupd

o) ZE Lowicryl blocke epon block® vk
7HAE Zurdo] fol3ht Fgo] A B A
Soll= Zxubdo] oY HAFEXFY Bl &
RAR e 7o) o) L2 24k HE AV YA
Z4 287 trimming3l1L block®-& tZ8]o} 3},

Lowicryl 2828 & eponel] v 3l ©&3lx] £33
AL FEA G FATAAA 2ubEHo] RAjR
A "ol 7bsAlol OB 2 Formvar BE Pa-
fodion ¢33 YA gridell 2AHL 28] &
old gridel ¥ HT HYFo] HEug 3o g
o] 2L z3oME g9 FHAE7 oA F£7}
21t}. Formvar X+ Parlodion® 9738 gride A4E3td
A AR & ot ghol vl Holn A4 NA
A TEo] AME3I= diTh

* Parlodion-coated grid#l2}H(1013 0] A1)

* §9 3 ! Parlodion ©& Y7 gridel ©42 coa-
ting 39 9 v} AEG FaHow Y &
Ak,

2. JAAA

0.1% trypsin® 0.1% CaCLZ 02M tris &£ 0
=9l Z(pH 78)& AH&-3te] 3087 wHE-AFIH o]
#43& AFE 2 3ok
3 xa

TBS-T(tris buffer saline-tween 20)° <1 1% BSA
(bovine serum albumin)E 1087+ ¥H3-A1H 12} &
Ao} v)Eold A%E = A& Al
4. 1A 93

TBS-T &) 1AFAE AT MEE 5435}
4717 WA 71T

o F [ B ui g3 ukSAIZEe AlEY 3Hel e
EAd Wzt AHEA =248 & ok
5. 2248 Wk

Colloidal gold2 32171 23 FAE AlE3lA 1
A1 A= ¥g A0t Colloidal gold RAHe) 2714
ge Agol mebd, d74dol met g4z gou
7ol 15nm B} & SAke AEHre 429
3717t #& el vjgte] EAZ=(labelling inten-
sity) € EolAZE tAZ 10nm A= Z71E AME
gt} 5nm 2t 2 colloidal goldE AHE3HH ¥ X
& & (labelling efficiency) & 4233l ¥4 & Sle Z
ol o} HEo] §ol3tA] gt

o 528 ! Parafilm =¥ Fujifilm Yolx A% 1
A e 23 FHEAE AHY T gridE H+AY
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g7o] ¥hEAIZIch ol HALFL oF 10uolH
Algfo] FuEo AlE7F ARHA FEE AT
FE 83,
6. 574

g Byo) ¥ AlZ oA colloidal gold Y
A7 A2 2 (5nm) g AHEE A5 AR E v F Aol A
A&l &o3tA] Yot o] AE 54U L o)&
9 AN 10nm BE A7)E 7H 2YAE o 6E L
F-3-A) 71Tk,

7. ol T AR

A2(ZA)Y ZuE FA% L HATERY A
3 AR E &ol3kA F23171 980 uranyl acetate 2
15%, lead citrate2 43+ vk3-A]71d)

o oA | olFHAE N 1% 0.0, o2 o on

Tt Astd 220 Fepsty zdo] Bt ¢wd] Ak
8 #2(Fig 4)

HAFEA] YAE ol BE37] A3 A
o Ze] Ed=
=9

ZYNE 42 A3l s38¢

Fig 4. Immunogold particles are well expressed(arrows) on the cyst pellicle of Preumocystis carinti. Transmission
immunoelectron microscopy, Primary antibody=902, x 19,000.

1. Periodate-Lysine-Paraformaldehyde(PLP)
Z9Y
(D Stock §4(FZRB3Y A=
€ 7bs3th)
A: 02M Lysine-HCI
219g lysine hydrochloride/500m] water
B: 0.1IM Dibasic sodium phosphate
26.8¢ NHPO, + 7H,0/100ml water
(MW=268.1)
C: 8% Paraformaldehyde
Hot plate $1¢ll H|AE

a3 A

¥ 670 ezt AL

¥ 100mle) FF59

3

8g2] paraformaldehydeE %ol £¢sH &8
65CE ¥ =7} Eoj F 10N NaOHE
AMA3 JE (G 153))5HH 8Yo] FREA
2123
(2) PLPE-9 (AR BEH Ax F 15
£o] 7ks3th)
A: Stock A8} stock BS ZH2} 75ml¥ B]#A ] Yol
#1719 10N NaOHZ pH747F H=E 3t}
B: AS9 150mlol 8% paraformaldehyde 50mlE
Egsgih
E39) 200mlo) 043g sodium metaperiodateE
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E33td 001M periodate® THET
2. Lowicryl K4M £ A =¥
* 4E9 . Lowicryl® K4M
Low temperature embedding medium for
EM
Crosslinker A/Monomer B/Initiater C
Chemical Werke Lowi GMBH & Co.
D-W8264 Wald Kraiburg (Germany)
o A ZY

1 fr& Aol B 78gS W& F ALY 1492
Yol st

2. CE2 03gS ¥¥3] £H3 A+B EHE
Aol Y& F o] FEI TG

3 HAAL gasE b= FETL 3 9AY
EF8d o=z Fdto A9 M4 E
A A g,

4. Axd Lowiayl €9 feB(EE &g
el Weol —20te WEEastE of 2523t
AH-g-7H5 8},

FANE
(D A4 gasE FY3HH Lowicryl resin 9
MARFEEE ZAAE § AT Lowiayl 23S
A4 gasZ QolA AAE AGAH £ Qo
A€ Lowicryl resin®l £8-& dosled Bals
32 FEAAC] B A A4 E AdA L
gart ek
(2) Lowicryl M=+ fume cupboardel Al QA1 g},
3. Parlodion-coated grid #1243
cHaF Ak E A7
1) Parlodion strips 10gm
Electron Microscopy Science(Cat # 19220)
2) Amyl acetate 500ml
Ted pella, Inc (Cat #19200)
3) Aceton 500ml
4) Nickel grid(300mesh)
5) Petri Dishes
6) Nickel-Plated Forceps
7) Glass and cover slides(G2&&u]73&)
o A AT A
D YA grid& oMHEY R ¥ filter paper©l
T3
2) Petri disho] filtered waterE ¥HIE W& ¥ 2%
Parlodion €-9*& 2'8¢ A= Hol=gjd HAHA
5—10%°] ZH3}te petri dishth & EH $lo) gL
uhg A4S

*2% Parlodion 8% —2g Parlodion strips+50ml
amyl acetate+50ml aceton
AeA BEsy 2—-39 A= AME7HEEt

3) U gridE forcep2 Ho] grid® @ wgole=
gtde] E 9o ¥r5ol7 Parlodion 2 2.2 ¥ES
et 9o 107 A=Y gridE & & Utk

4) Cover slideZ 7FA 3] £ grids ol &
th

5) Cover slide ¥ #2] slideE ©A HolA &
%02 ¥8 BoWA FAE Parlodion < 7o
HAR} 18] slide FBLE HolA A parlodion
9}_grids-cover slide-f-2] slide 2FZ petri dish %122
Eo it

6) Hot plate(50C)°l Fo} 2

7) Parlodion Bte] 483 YA gidE S04 ®o]
AREEAY Ba2 GA coatingg A AMEECL

* Z3AL8L { nickel grid A microslide® A3t
o] parlodion 9 %! ¥ Z9+3 H -2 Parlodion-coated
microslide $1oll o HAFEAGY AY L T +
Aok ©] 74§ uranyl acetate$} lead citrate G424
742 A2 e F microslide TFH ) F-2E ZubHBES
d2id Bz zalio] UA gride £ $& F
AZNAM AAEuZ A #2S AT

FANAIHD| Y FHoM HAZ TR
Immunogold Labelling in Scanning
Electron Microscopy
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AAglee Ag9 Edde AEA coating e
7, BEAEQ] BE B EF0] Jlenz
e 2719 BAYRE AHEste B9 E3] mas-
king®| 1, 3¢ D o] o] AL AL Iy e Wy
YAE HEde ol §ol3hx %t} 20—40nme]
& BEAYAE AH8E A2ols gt FAAAER
Aoz &0l 803} ERA & & (labelling efficie-
ncy)©] Bl o] ok & FXYxke) 2ol
AA 12 G B 5 e 71 A4dT YA
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{Protocol 1)

Post-embedding Immunogold Labelling Technique
(Transmission Immuno-Electron Microscopy, TIEM)

L Embedding procedure
1. Fix in PLP
2. Rinse with 0.IM phosphate buffer
3. Dehydration
60% ethanol
70% ethanol
80% ethanol
95% ethanol
100% ethanol
4. Infiltration
1.1 Lowicryl/100% ethanol
Only Lowicryl
5. Embedding and Polymerization
(under UV light)
II. Immunogold Labelling Procedure
6. Ultrathin section of Lowicryl resin
7. Pretreatment
0.1% trypsint+01% C.Ck in 02M tris buffer (pH 7.8)
8. Blocking
1% BSA in TBS-T solution
9. Primary antibody incubation
1: 50 in TBS-T solution(Pri Ab=902)
10. Rinse with TBS-T solution
11. Secondary antibody incubation 1 : 50
incubation in sec. antibody conjugated to colloidal gold
12. Rinse with TBS-T solution
13. Wash with filtered water

6-12 hiover night) 4T

2X5min RT
1X10min RT
1X10min —-20C
1X10min —20T
1X10min —20C
2X10min —20C

2day —20C

2day —20TC

30min

10 min

4 h

3X2 min

60 min

3X2 min

3X5 min(over night)

14. Silver enhancement (optional) 6 min

15. Wash with filtered water 3X5 min

16. Stain with uranyl acetate 15 min

Stain with lead citrate 4 min

17. Observation (TEM)
Atololl 713 Wk (repulsion)©] AT AZ & & Silver-enhancement kit
AYAe ANzt e 2573 (silver enhancing * 4E% [ Inten SEMM, #RPN 491 (Amersham
gold) VAE AE A5 EARL AL ozHN Corporation, IL 60005, USA)
AN AL FEA YA AFgol 7Hs8 Fen A Reagent A (Enhancer) 15ml/Reagent B
HEZ A% oML Y Tulo HEr fo (Initiator) 15ml
A HAH(Fig 5). £FAHE o] &3 HgFA A o AL T A2k A9} A2k BE micro test tube Wl

A@uEd AgA2 332 Protocol 29+ 2t 4 2L #1D=E FAF Og &
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Fig 5. Silver-enhanced immunogold particles are well detected(arrows) on the surface of trophozoites of Preumocystis carinii.
Scanning immunoelectron microscopy, Primary antibody=902, X 17,000.

Fate] FA] Al Aol HAHF] &
1024 ¥h3-A)710 23] AAgih oy
metallic part7} EFHol FA] F=F
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o Fo3 11 Ao A9} A2 BE EF3IA Ak
tAAdol Tl$- #AL Azl vt
D2 AS AMREE) HFHe
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* Post-embedding Immunogold Labelling

Bendayan M: Protein A-Gold and Protein G-Gold po-
stembedding immunoelectron microscopy, in Haya
MA: Colioidal gold: Principles, methods, and appli
cations, Vol L San Diego, Academic Press INC, 1989,
pp. 34-88.

Bendayan M, Zollinger M: Ultrastructural localization
of antigenic sites on osmium-fixed tissues applying
the protein A-gold technique. J Histochem Cytochem
1983; 31: 101-109.

McLean IW, Nakane PK: Periodate-Lysine-Paraforma-
Idehyde Fixative; A New Fixative for Immunoele-
ctron Microscopy. J Histochem Cytochem 1974; 22:
1077-1083.

Monaghan P, Robertson D: Freeze-substitution without
aldehyde or osmium fixatives; Ultrastructure and
implications for immunocytochemistry. J Microsc
1990; 158: 355-363.

Monaghan P, Robertson D, Beesley JE: Immunolabelling
techniques for elctron microscopy, in Beesley JE (ed):
immunocytochemistry; A practical approach (ed. 1).
Oxford, Oxford University Press, pp. 43-68, 1993.

Newman GR, Jasani B, Williams ED: A simple post-
embedding system for the rapid demonstration of
tissue antigens under the electron microscope. J
Histochem 1983; 15: 543-555.

* Scanning Immuno-Electron Microscopy

Danscher G: Localization of gold in histological tissue;



104 — FRBABE KRR B 154 19 199%

A photochemical method for light and electron mi-
croscopy. Histochemistry 1981; 71: 81-88.

Hyatt AD: Immunogold labelling techniques, in Harris

JR: Electron microscopy in biology; A practical ap-

Y U1 W N

-~

proach (ed). Oxford, Oxford University Press, pp.

{Protocol 2)

7881, 1991

Hyatt AD, Eaton BT: Virological applications of the
grid-cell-culture technique. Electron Microscopy Rev

1990; 3: 1-27.

Immunogold Labelling Technique(Silver enhancement)
(Scanning Immuno-Electron Microscopy, SIEM)

. Rinse in PBS (0.IM phosphate buffer)

. Fix in 0.1% Glutaraldehyde

. Rinse in PBS

. Incubate in 1% Normal goat serum

. Rinse in PBS

. Incubate on Primary antibody
(1:100 in PBS, Pri Ab=902)

. Rinse in PBS

8. Incubate on Protein A-Gold

10.
11.
. Wash thoroughly in distilled water
13.
14.
15.
16.
17.
18.
19.

(Amershan, #RPN 439, 15nm)
. Rinse in PBS
Post-fix in 25% Glutaraldehyde
Rinse in PBS

Silver enhance (Amersham Inten SEM, #RPN 491)
Wash well in distilled water

Fix in 25% glutaraldehyde

Rinse in PBS

Dehydration and Critical point dry

Coat with carbon or aluminum

Observation (SEM)

2X5 min
10 min
3X5 min
1h

2X5 min
1-2h

6X3 min
1h

6X3 min
20-40 min
3X15 min

2X10 min
2X5 min
over night
2X5 min

37c

37C

RT



