Immuno- Histo- Chemistry IHC

o

Dept of Histology & Embryology

Deshan Zhou

zhoudsO08@ccmu.edu.cn









N R

(Aequorea victoria) ? Green fluorescent protein; GFP







Histology




Enzyme Histochemistry and Cytochemistry

* Principle: To reveal the chemical composition of
tissue and cell with chemical or biochemical methods

»Structure and Its activity
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Abstract

Diabetic cardiomyopathy is responsible for substantial morbidity and mortality in the diabetic population.
Increased oxidative stress has been associated with the pathogenesis of chronic diabetic complications including
cardiomyopathy. Multiplashiashamical maachaonicme hava haan nranacad toincraase oxidative stress in
diabetes.The present st > and cellular
stressresponsivesystem Please don,t read eptozotocin-
induceddiabeticratswet . . ~ ohyrin IX (SnPPIX, 50
umol/kg/d), and were compared with untreated diabetic and non-diabeticanimals.All treatments began at the
onset of diabetes, 48 h after injection of streptozotocin along with the confirmation of hyperglycemia.
Animalswereeuthanizedafter] weekand I monthoftreatment, andhearttissueswereharvested.
FrozentissuesweresubjectedtoHO-1andHO-2 mRNA expression by real-time RT-PCR and HO activity
determination. Paraffin-embedded tissue sections were used for immunohis-tochemicalanalysisofHO-1andHO-
2.8-Hydroxy-2'-deoxyguanosine(8-HdG)stain,asensitiveandspecificmarkerofDN Adamage,waspreformed to
assess damage induced by oxidative stress. In addition, tissue sections were subjected to histochemical analysis
for iron. We furtherexaminednon-iabeticanimalstreatedwithadirectHO agonist,hemin(50mg/kg/d).
ApossiblerelationshipbetweentheHOandthe nitricoxide(NO)pathwayswasalsoconsideredbystudyingthemRNA
levelsofendothelialnitricoxidesynthase(NOS)andinducibleNOS,and by measuring the amount of NOS products.
Our results demonstrate no significant alterations of the HO system following 1 week ofdiabetes. However, 1
month of diabetes caused increased oxidative stress as demonstrated by higher levels of 8-OHdG-positive
cardiomyo-cytes(80%positiveascomparedto11.25%incontrols), inassociationwithincreasedHO isozymemRNA
(2.7-foldincreaseascomparedtocontrols) and protein expression, and augmented HO activity (759.3 as compared
to 312.3 pmol BR/h/mg protein in controls). Diabetic ratsfurther demonstrated increased number of
cardiomyocytes with stainable iron. SnPPIX treatment resulted in reduced number of 8-OHdG-positive
cardiomyocytes (19.5% as compared to 80% in diabetics) in parallel with reduced HO activity (569.7 as
compared to 759.3 pmolBR/h/mg protein in diabetics). Non-diabetic rats treated with HO-agonist hemin
exhibited abnormalities similar to diabetic rats. Our resultsprovide the first direct demonstration that diabetes-
induced oxidative stress in the heart is, in part, due to upregulated HO expression andactivity. These results
provide evidence of pro-oxidant activity of HO in the heart in diabetes, which could be mediated by
increasedredox-activeiron.
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— . Introduction

1. Definition
REHLLY (immunohistochemistry) S #R 5u¥% 41 i
%2 (immunocytochemistry; ICC)£H M2 5 4
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Antigens

Foreign  Viruses Bacteria Parasites Fungi
proteins
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Immunophenotyping: Lymphoid cell maturation www.abcam.com




> REIMTE: S/ —MHRATEZNYIRE, 7] AREH
W, WREER. PLRER, called Antibody, Ab

A R [ sonmemns |

The finding of Immunoglobulin, Ig



i BehringRliX — 5 K RELIR & 8 TURY, WR4E?

»Antibody: FIHZKEBECENDUR, #%Z304,
2 HURRIB)E, BAMRMEAKAM, M —RAeRK
EH (immunoglobulin 1g)—§ifE (Ab) , FFETML

AT, RESHNTURR RS S
FAER AT, EEMMH LR, Hembiidk
ALY B P 2 B AN PUR, BIICC .

> Is it possible to detect antibody by ICC?




i 2. Immunoglobulin Structure

= Variable & Disulfide bond
Constant Regions
( IIIJ /;E X %DJI\E ﬁ X ) Carbohydrate
=V, &C .é_ﬂ.

2
1 Hinge Region

= Hinge Region Y



‘L Immunoglobulin Structure

b Ag binding (Fif)

Ag Binding
— Complement Binding Site
Binding to Fc
Receptors
PURRAL




i Immunoglobulin Fragments
7 IGHEL

»Fab (BiJE4E R EBD
= Ag binding
= Valence =1

» FC (nr4s i BB
« AP




& Immunoglobulin Fragments

»F(ab’),
= Ag binding
» pFC’
n R AR SRS

Fc
Peptides

F(ab’),



i Immunoglobulin Classification

g T X R SR A AT HES IS AR A
HPt R EHAR, Rlgsr 5k
= IgG - Gamma heavy chains (yi%)
= IgM - Mu heavy chains (p %%)

= IgA - Alpha heavy chains (a %)
= IgD - Delta heavy chains (0 %#)
= IgE - Epsilon heavy chains (& #%)
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Antibody oo Ig B r
structure L

and F(ab)
antibodies

IgG FAAR 2

The light chain (LH) folds
into a variable domain (VL)
and a constant domain

(CL) whereas the heavy
chain is composed of one
variable domain (VH) and
three (IlgG and IgA) or four
constant domains (IgE).

IgA KR 4

IgM 2N 10

F(ab) antibodies

F(ab) Flab'), F(ab')

after papain cleavage after pepsin deavage after pepsin and N
e IgD ZER 7N 2

The F(ab) fragment is an antibody structure that still binds to antigens but is
monovalent with no Fc portion. An antibody digested by the enzyme papain
yields two F(ab) fragments of about 50 kDa each and an Fc fragment.

In contrast, F(ab'); fragment antibodies are generated by pepsin digestion of

whole IgG antibodies to remove most of the Fc region while leaving intact »

some of the hinge region. F(ab'), fragments have two antigen-binding F(ab) I E $‘1ZI§ 2
portions linked together by disulfide bonds, and therefore are divalent with a g

molecular weight of about 110 kDa.




Immunoglobulin Subclasses

»1gG Subclasses

» IgG1 - Gamma 1 heavy chains
= IgG2 - Gamma 2 heavy chains
» 1gG3 - Gamma 3 heavy chains
= IgG4 - Gamma 4 heavy chains

»1gA subclasses
= IgA1 - Alpha 1 heavy chains
= IgA2 - Alpha 2 heavy chains
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Prepare Immunoglobulin Isotypes

antigens — s

antiserum

Reacts with
IgM, 1gG, IgA, IgD, IgE

React with 1gG, IgA, IgD and IgE J

Absorbed antiserum ———  Reacts only with IgM

Recognizes determinants
specific for u heavy chains
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> % & Hiik(Polyclonal antibody) FH¥HLE%IEZY),
B2 A B B =44t XA R PR R A sk, BIZ 5
Epiik, BIEFEHNARRAZEMDUE, HEFIGM,
1gG, 1gA, IgD, IgEZ M Hitk. FFETIMFS, Thus,
serum & T Z wEHE, WIRHLOE.

Classification: % %@ [EHifRR 5 50 fEPiix




i Monoclonal Antibody

» 19754F Milstein5Kohlerg £l T /) Bk
2 Jf AT TR ) 25 B ST FE AR
(Monoclonal Antibody mAb) HiA
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s Z4AS (hybridoma) Z0f8: HIPIFISEEL I {A2
Bl & 2 1K

> /NRCE SRR A AR . SR G RRIGE, 1E
Nl iR
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> SRRl I 40 i B
> ARlA 1B B8R 41 & BDNAFY E IR R A
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> RS JE BIZRAT 41 2R FR O 2R 30T 40 A s

> B B TR 4 PTG IR 458 T PR A M AR B A L 5 BSORT 2- UA
RHIRE S5

> H—A B Rt & =R T, SORM—FHR
RAL, AT MM ERITUE, BRI E DR

(monoclonal antibody, mADb)

> 19754 Milstein5Kohler
»  HJerne $L[E]4rF T 19844E % T /R 2.
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If you prepare to deal out the ICC In your
work, you should make choose antibody first!

S
Where could you
get an antibody? — RE

- H 8%
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L. Witk HiE, FNcross-reaction
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3. Definition of Antigen

» Antigen : a substance that react with TCR/BCR
and have the potential to induce a specific iImmune

response,

&b
B Hb_‘ p

9‘:1.

AR 7+ (antibody)

BN (Te, CTL) ZEARR AN R A% 70 R B
MM, XARGE R (immunogen)

Immunogenicity (R -
RBTUAR 7= A2 S 15 N2 BRI

PLEME (antigenicity) : EPAEN T 40 x £ R
ML EmEe ), N AE RN (immunoreactivity)



REMIRZEREREZE

= T (Foreignness)

- RIERGZHEX 5 “E%‘ﬁ” 5 “JE®R” Self
and non-self WEE. — MY ER N ANILR,
HIC I BRI A E RAE T RA

S b B.ib i 15 E R EINEERT A4 00 B3 B TE S A
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i >5e4HiE:  immunogenflantigenicity

»Hapten CGEHLR) HHuREm IRz R
MM AT REYUEEAE, 5SEAMR
BARBR. (B4 G6JE, AHdbiisE
F. Note: HEHMFHEGREEREME, M

KPR N E BUR R R M.

> Carrier (&) 5E¥PiRgE&MmME T4
P2 e




i mREFFIERY S5l

> RS PUER S & A m R R
>R PR 7 T — B R R S

(PR YL E % (antigen determinant) HFRPL

JRRAL (epitope) FrikxE, MIAEE
TR E
» Conformation 1B B &

> LR E M e s BB 5 HU R R

ENPUR

H R



Pi R R %E 7% (antigen determinant)
 RPURT TP BRI FER, 5

TC

?/BCR&?%%%&%%B’JEZF%

PN, HAEFT. B H A A R R E

T?ﬁlﬁ'ﬁ%ﬁj@r i

« PURPLERE XK AL (epitope)

= Size 4-8 residues

o 20 BB 2



i NYIWITESE: A (ERE. HEME

» Genetics
» Species
» Individual
> T8 EHPRAS:
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= Dose NAE— e I Al W IESL S5 2~31K, 3!

E YL

IHEPUART, BINRRES, EHFE.

‘e, HRYHENER, sk LT,

= Route S5HLRT

EAR P e

RN EIREE S

 Subcutaneous >muscle > Intravenous > Intragastric

= Adjuvant(145))

 Substances that enhance an immune response to an Ag
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Adjuvant : dEFFFME

e R 5. PR

|—a

bt

— SR ST B TRSTIE AN AR, AT B sy AA X}
PUIR B oI5 I 25 BR AR Fe o . 5 2R B i A2
V) R H T
ANSEAE(BL5EE) 3B ERAEF (Freund adjuvent)
> YE R BLH

o IYINPTIR Y B I [A) 5

o EHNAPCHIPLIR REIHREETT;
o TR AR B A1 U T G 5E 4 4L



o Pt BCG. LPS
o THMLEY: BHIN
e NL&H: poly

o i

o CFAZ:

Frendud Adjuvant: 200mg BCG. 15m
FENE. 85mHUL A E 5 FAIRB & 5 H




i G s R VISR -

> BB BN DAL BB R AL S S
VEA M, 5 3h R RN

> N B PR BRI B4,
Hhth, K=HE%E.
> H ¥ Thymus-dependent lymphocytesZ4t,
RO P4 B, T Thymus independent

lymphocytes B% Bone marrow derived

lymphocytes 734t 5% 41
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i DRI E

> PUILE AR R Y 8, ELISA
> FERAENE . BEXEAR BT R AHT R IR

RE . FrefEam. A R AR A

%ﬁﬂﬁ EIESEANER =y afaS

> PURREBA R TR N 7
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| 4. Immunofluorescence staining

>Coons%E T 19415 B IKIRIE T F 9t R hnic Hrig ol fii
RIIKEE, FOI T BRI CRERIFRE.
FREERERARBIRRE, ROGCBRMEMEEE N, frid
PR ARAMRADUR, BiRERCHE (A5 .
P, BOLEAR. BT ENERARRREKE, ok
PG Mufh 2 & R A HOC L RO B € EHR




i Immunofluorescence staining

» 5B G a SRR G E BRI INAER .

> RNBIEH 5K (FACS) FINAF AR KERE
R B, I T RBORHIST A, M EDOR

»Tissue FAXS: The equivalent to flow cytometry
IN tissue, Microscope-based cell analysis system
for cells in tissue sections and smears Y EE

R HNRI AL PTBIAR




Antibody with antigen binding, 4 Fi{aiR5H]?

| Labeling markers

Principle: Using a
labeled antibody to
reveal an antigen in
the tissue/cells

fluorescence

peroxidase

gold particle

® 17 P

antlgen antibody marked
with fluorescens

arald o

ant1gen peroxidase

S 0s Bad o)

antlgen zold particle













‘_L Fluorescence markers

KGHE . A=A R RRR, AR,
e FEUR TR T 4T HIge R/ BN 25 K6,
—HiZIERERS, ROtHEBER{FEE (—8RFFEE107~ 108
MRt R B ER R R R AR B E A —E
p ¥ R N i A D

FER: TRRSHRGEE, NEMPUR. PR SEENE
FARR: HlERTRIERR LA S AR A MRS & T RS
BHIBUR K

> AR TOCFERNEE, HHK .




Fluorescence — how it works

Fluorescence:
Energy Level Diagram

Excitation process Emission process

=
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x @ &
wo o
=
(@ Laser > 8
electromagnetic W

energy
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FMEEHIEE (Fluorescein isothiocyanate, FITC)

>R 4 FEAN389.4, EFA. BEIEEEH R, 12
B, BERMAFHE L, KETRESE. ST /KAHE
. BARRIKIEEE (490~495nm) , HRKRE LIt
(520~530nm) , EFEGMER G

>R A BHT, FITCHRMEBESIgHE
R e, ek EIESE, FITChridEIgLL, Fr
B P ERIEHUE (ZH TR0 .

PHRER: — MG T B Z Rets it 15~20NFITCAr+.




FE: 389.4/15~20FITC4+




> V0 R ERE Z 58 (tetramethylrodamine
isothiocyanate, TMRITC) & —Ff &R o R, Bia
o HBRBMOLHEA550nm, BRI
620nm, ERLAHRIG, SFITCHRESORILXT L
T S5 FITCEALAH T X

> ZET kB (tetraethylrodamine B200, RB200)
5T EN580, WMAEMAK, ANEK, ZEHHANA
il HERERE, PRI . sKBO6EE H570
nm, B K&RSHEEA595~600 nm, EHEEMATRE.,
W5 194 &5 N FEIFITC

1_




> E YRl cyanine dyes: LLCy2, Cy3,Cy5& h#
Cy3Z thBRZL 5% 0t; T Cy54L th 3%t

P GRRNI TR EHERRTERIMLL, BARBEELG, S
FXTERE, A A] DL HAORAF

» Cy2 B KW/ & 568492 nm/510 nmA &5, 5
FITCHLL, Zt5E. FE. P KIEFE.

» Cy3 B KR/ & 564550 nm/570 nm:h 445 %, 1B
FELREEIKS12 nm R T, JRA] R L5615 nmié .
> Cy5ie KRB K56 0649 nm/680 nm, 4078,
AR SR, Sl RO6BWMEHIFEBRBUR IR, 3
ZHTEOCLRE B

bl




>Alexa Fluor &%1: EE2 TR LR EF KR RIIRICH
kB, S, e, KSR,
>@%’§9€7‘64¥@E THT B B A AR BB B K

> tnAlexa Fluor350, & KW/ & 563 K 4346 nm/442 nm
h 25, Alexa Fluor500, & RTRIBU &S K R
502nm/525 nm, AZxfaue)t; Alexa Fluor660, & AW/ &
B 6K 563 nm/590 nm, R a5

» DyLight Fluor, Hdyomics 5&8R & E/EFRIIRY
RIGeRl, HFREEERE. RBRE. T8N BEFEN
Mo BRI R SHEEESETE, ¥H.




pectral propertie
DyLight® 488
DyLight® 549
DyLight® 594
DyLight® 649

WO/

WUR /RS

of DyLIc
WK RS
K
Bk

Bk

493/518
562/576
593/618
654/673




Characteristics of fluorochromes

» fluorescence efficiency: ﬁﬁf%j‘ﬁﬂﬁi?ﬁ/lﬂlﬁﬁkﬁi?ﬁ

> fluorescence intensity: & 5T 5 6 & 732 W3R 5 R E IE
> Excitation spectrum: JFp e RHH — & KRB KTEE
» Emission spectrum: [FFESFIEERING — BRI R KIEE
PR EANSGE R G, TR SIS TR G X R
> stocks shift: REW K SEEFKZ MKEE, RFLTME
» Fluorescence quenching: %6 & A BN R ZFTEUR L
RN, ROGIHROEER), EGMEI RS RIOGHESS T
» Fluorescent anti-quencher: 3RYGERAEELEM BN AT EOLER,
AN HPURERF], Wp-AK & (PPD), n-I& B TERH(NGP)SE;
HERREREYS R, BEELRYE. N EEENESE
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R AUER B A

> RRSG: BERT. SRELT, RESRIE

» Excitation filter: A7 FXIES EMERCERN, B
YRS LRI R BT TR B B &

> A RI>30nm, JEEA, MARRER, MmAENE<30nm,
SR EREFENER T, ¥HUV,V,B,G

» Emission filter, WHRFAKTIESEH barrier filter: 47 F#0%%
HSH&BZ DGR W, PRSI AR RIEBURE, RIPIREE
EFEE RN A EF AN TOEET, FREGHMW 5% E S

> AR E, 410W,460W,515W,530WHIS80WEE, Aif

RTFZBFBRKAIEET

)




i 35 6 5 FE R T
> PR 5 1 B AR

> ik

Ry

R KT B B YR

> BEEWER . BEIEN
> M%?H‘:"?FHF\“EZ/J\HTUV\]E%T

f = [

SV~ N3 N 8/ =Y <
> FRANEE. KW, id%
> A HEAT e AT
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Inmmiinnev/tne
| | | Ul 1V VL LUV

r RERNEBART RE. 7. BIERRERA, B

HEHE R, IENRKIART. FEREFNIOCEME,
NEEFH T HEWERSE.

> 604FEAX, Nakane#E 3. T BEFRPUAEIAR; MILFFRET
EEARHUAE TR K S5 B A R i 22 2 B

» T04EAX, Sternberger 37 T AEFRiCHLAABRE DL &
PAPY.. BOFEAX, Hsugir TABCHIR.

> G A AL SRR A BRAR AL ai B £ AT 9T Uk A AN H]
DK S FM R T B, RN PR S5 =% M
MEIRZ—, WEESH . EERIARE. WEHES




i Immuno-enzyme histochemistry

] AR IcHY
> BRI NS R

> EFEYYUIE LR E

> GRBEST, BIFERM

]
L]

> HitkpHE, BENASE,

> BESPURES, NREEm &I

> RNAFAE

A
]

B EL 28 R 25 A

’/Q"EAULZ'_\"

= 5 B [ B P9 IR T B




(BRI E ALY B

. AR

> R E LS (Horseradish peroxidase, HRP) , &
WA, | Z2FETERMAS; 2REARNIRCE,
4 FE40kD, BiEpHS5~5.5, {H.E AR H M,

FIEY: H,0, FeRtE; W AChIERER, WA
AR R P, XEE R ZE =B R (T XFR).
> PR DABARREATIE, NMETHEIER, UA

AR K. — 2% B A B AR 77 5

»AECHL fh, CNAZEYINE, WHENER, &R EE
i 7K A2

A}

i‘%" THIbRiCEE | WiEmEREE




:L HRP/H,0,/ DAB Jx M4 H) & Aliid 15

»HRP5H,0, BB &Y, Aok, BEERK, B
B )R, mTHHEEEN. RERS 0 BEmML, FlE
[ NHERAL, TR R R DT
»DABR &/ Z T HEZ —, BHEUXK;

VIR AR 3B HERARTE
> &Y RGN, 28 (0s0,) AH, &
TEERRR, A BEE T HEIIR K FE AL
HRP/H,0,/ DABH H T B H R it # B viR .




i > i ERE RS (Alkaline phosphotase; AP)
»AP: ST EBEZIHHRPHI2~3{%, Hi&pH9.0~9.5,
B4 HBulman®EH Firichitk. ERHARFIEY,

AT RIBE B 2474,

> APJEY): ZEyFE (Fast Blue, FB) HEY, 4
RS UTIE . FIR4 (Fast Red, FR) fLEFB, B
AT, BE2E R =Yiyw Ta %
7, BRI AKEHSESE. SHRP/A-F-1-Z8) (CN)
5L DABJE B UTIEXT LR ER

> B BEE 4 LES (Glucoxse oxidase, GOD)







i gold particle labelling antiboy
EWMERIM R TR
ANFH, O F 3, /b IAHA 55 1 ;
SRR HETEER, ZTX5H;
A] HHRPSEZEAT XU Ar et T BT 5
AR BRI SIAbR e hiE, AR R E;
B R EEN: RIEPUR DL R M #E AL
Za BB ERZ D,
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