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Preembedding Method for Ultrastructural Immunocytochemistry

Jin Kim, M.D.
Department of Anatomy, Catholic University Medical College, Seoul, Korea.

Immunocytochemistry is an important technique for studying location and function of specific proteins and certain
other macromolecules such as nucleic acids and polysaccharides in cells and tissues. Immunocytochemistry is based
on the coupling of antibodies to specific antigen. Immunocytochemical methods can be divided into two
classes, preembedding methods and postembedding methods. Preembedding methods are those in which the cell,
or isolated organelle, is labeled before embedding and sectioning. For preembedding method, periodate-lysine-
paraformaldehyde, 4% paraformaldehyde, or 4% paraformaldehyde plus 0.1% glutaraldehyde. While the outside
layer of the cell may be accessible to antibodies, the labeling of intracellular structures must be preceded by a
solvent or detergent(e. g. triton X and saponin) permeabilization step.” Optimal staining for primary antibody is
generally obtained by overnight incubations at 4C. For increasing secondary antibody penetration, we use the
peroxidase conjugated Fab instead of than the complete IgG. The 3, 3-diaminobenzidine(DAB) has been widely
used as electron donor for ultrastructural. After postfixation with 1% glutaraldehyde and 2% osmic acid, tissue
is embedded in Epon 812 using a two-stage flat embedding procedure which allows easier handling of material
and correlative microscopic analysis.

Key Words: Preembedding method, Ultrastructural immunocytochemistry.

*H (frozen ultrathin section technique) 2] 37}X] W o]

&M B F2 o]&5HI Ut VB s 37kA By oA

B5 23, ZojAg 44 AAe vt oE B

HMEsE e AN doju= & (anti- S 24, AHg-3t 0zt e A9 BT AEEA

gen) ¥ A (antibody) ) Bold AS F g9 wel = 3 S 93E gk & =RdAe

&4 98- (antigen-antibody reaction) 9] W&l & o) &3} oA EAY Y P& FHLE I AANA F9F

o M2V 23L& Jde BT dRFdont it e Yot n, Tojx gy o] FH & A4 szt

EE OEF § AWERY F79 94X & dohfie Eid=3

Woz A o H Y (pre-embedding method), =
o} 2 2 (post-embedding method) ¥ TAZWAEH



ol 72A dgHEshE S 8 gy

Bl

EORN Ay

2% Tissue fixation
\
Z 2 - WA & Tissue sectioning
i
3242 M Immunostaining
\
Xul Embedding
\
Zubd HA 2 Ultrathin sectioning
{
AAEYZ &3 EM examination

HORE Ay

1% Tissue fixation
\:
¥} Embedding
I
ZuPH B A2} Ultrathin sectioning
\
o4odod Ml |mmunostaining
)
AAEe|E #2& EM examination

ZojE A

ojdgag e 24E FAFAN Eojsr]el
gA B GHE e PP RN ZuF ANt
749 Aol e v Ak

02

i

e

AAEY) F A hoA] oFFe BES 7] 935t
v 23AME)Y v HTRE Aolsle AdH e v
sl F2]A718, AFNE (atifac) S BF e

2 Foof 3}t RAL AANA wod 1 &
EE A7bgEz dojubr] AFgi) o)8E z)
7hgEE HAgoz BA|ste] ol Y 7}
AEE F2F BESE 3ol 149 EFolth 1
#u HAAEnAE AdAEgsygdre gulE
RAYE B3ty ZHo} AEY mHFRe BHE
B oolue AT FAE shojof 3t} nA o
FE X 84F 3N TF PGP L 0
Az Folt},

1) AW HeE A4 (immersion fixation) 7
&5 3278 (perfusion fixation)©] Ut A 1L 717
3] ALgshe ez A BA A 2HE HFH e
nA &) Gyt nA s e e 239 AV)E
Imm*lH 2 3 Flo] b AFIAHL FES v}
H§ oA AFol EYS B3l nAHYS
AF3 T WP 2A F2AA2E, 1,
A% 59 nA vie aFHo)H, vuy E23&
vibratome s ©]-&38te] ZAMAEL PERA & =

o
o
Z

AN HAEYG AL #AFLAC] Fasdrh

2) I AL BAAA A A YA A o] 83k
paraformaldehyde$} glutaraldehyde& &9 4l 4%
paraformaldehyde(PBS, pH 7.2), 4% paraformaldehyde
9} 02% picric acidE ¥ 2 periodate-lysine-parafo-
rmaldehyde(PLPYS &3] AM&-3tt}. glutaraldehyde®)
S st AS aATRe] REdE o1
139 REDN Ao AFH £t Gof EFE

g A9ty AHESEA] geA Foh 13N
4% paraformaldehyde® A}-&3he B+ 4T
A 7He YA geA Fo) PLPY = 62121 (ER)
LA FEech ndE 23S w2
AMEER] Fa B@steol & AS fF o] ¥
WA 2EstE UiE 7AX e Bio] etk
ol glou, Ao HP o8 H 4% paraformal-
dehydedll= 154, PLPY] 2§ 2—-3%Y0] AvdA 7
Aol #EAB oAy AT RENT £
ol & AAAvAALE A7) A 1A
o2 Hogdag AT A Ad

oL

oA oY e
M wo o o

2. ZEEHHH

TR 23¢ ¥oisA }an 2HEAL HE7]
9814+ vibratome©l W} cryostat® &3] o] &3t}

1 vibratome ©]8¥ ZHHEHAZ | 50um F7)
9 Hay Y& 2AAAS WE F Ao FEEA
oz AEe B, 7] R BEEEE #F3L,
FUE ¥HE 7 A F s uATFEE
#AFog M2 AR JdE ATE T F AYE
ZAel gk 2 23| vlad FH7] g

A7 234 W2 FFshs g 2A7 A, =S




RGO 15 % H15% 199%

e
I B i s iR B .

24 2R} bufferdolo] Yol oo BB
A% vz BEe] @ WY YolA
2o o st 42e 2HE AZeteo Brie
wiol gt

Fig 1. Light micrographs of 50um vibratome section(A) and lum plastic sections(B & C) from renal cortex of guinea pig
kidney demonstrating C1” —HCOs™ exchanger immunoreactivity. Immunolabeling is present over basolateral

plasma membrane of type A intercalated cells. CCD, cortical collecting duct; CNT, connecting tubule; G,
glomerulus; PCT, proximal convoluted tubule. Magnifications; A, x400, B & C, x500.
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Fig 2. Transmission electron micrographs illustrating CI” —HCO;™ exchanger immunoreactivity on the basolateral plasma

membrane of type A intercalated cells(IC) in the cortical collecting duct of guinea pig kidney. PC, principal cells.
Magnification; A, x3400; G, x6,300.
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