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Técnicas basadas en interaccion antigeno-

anticuerpo

Ab* Ag Ag-Ab*
* Inmunoensayos Q
>+ W —
«  Western blot
Labeled Antibody Analyte in Antibody-Analyte
Reagent Specimen Complex

« Inmunoprecipitacion
Figura 1-5 Los anticuerpos marcados permiten la deteccion de complejos antigeno/anticuema en los inmunoensayos

« Inmunohistoquimica

e Inmunofluorescencia

Ab Ag* Ag Ag*-Ab + Ag-Ab
; + %D+ CJD—**Q:%
Labeled
Antibody Analyte Analyte in Antibody-Analyte
Reagent Reagent Specimen Complex

Figura 1-6 Bl antigeno mamado también pemite ks deteccion de complsios antipeno/anticuerpo en los inmunoensayos
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Tipos de inmunoensayo.

&7

Inmunoensayo:
Formacion de
inmunocomplejos
(antigeno/anticuerpo)
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Marcados:

Conjugados a moléculas
que emiten sefiales
detectables

No marcados:

de luz o por visualizacion

\ directa

Son medidos por dispersion 2

e

Radioinmunoensayo (RIA): El
marcador es un isotopo radioactivo.

« Analisis inmunoenzimaticos (EIA): El
marcador es una enzima.

 Ensayos inmunoquimioluminiscente: La
marca es una sustancia
\ quimioluminiscente.

Fluoroinmunoanalisis: El marcador es una
particula fluorescente.

~
* Precipitacion

+ Aglutinacién

-

J Immunol Methods. 1992; 150. 5-21




Inmunoensayos:

v'Comparacion

Y’
N
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hesay

Sensitivity
|jog antibody fml)

Precipitation reaction In fluids
Precipitation reactions in gels
Maneini radial immunediffusion
Ouchterlony double immunodiffusion
Immunoslectrophoresis
Rocket electrophoresis
Agplutination reactions
Direct
Passive agglutination
Agglutinatien inhibition
Radipimmunoassay
Erzyme-linked immuneserbent
assay (ELISA)
ELISA using chemiluminescence
immunofluorescence

Flever eytormetry
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ELISA (Enzyme linked Immunosorbent Assay):

HAP-Linked Antibody
" TheR
——J

La deteccion se realiza colorimétricamente por
la interaccion de un sustrato cromogénico y
una enzima que ha sido acoplada a un
anticuerpo detector La prueba de ELISA se basa
en la formacion de inmunocomplejos,
(reaccion antigeno-anticuerpo, uno de los

cuales debe ser de reactividad conocida), para J lﬂauture Antibiody

La deteccion se realiza colorimétricamente por
la interaccion de un sustrato cromogénico y
una enzima que ha sido acoplada a un Sandwich Elisa
anticuerpo detector.
En el ELISA, uno de los reactivos se conjuga con
una enzima formando un complejo con
actividad inmunologica y enzimatica.
iC
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detectar la presencia de un analito de interés. \

Engvall y Perlman 1971
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ELISA. Pasos

ELISA

Antibody Labeling Reagents
15 Enzyme
B'gﬂ'"ﬂ\ 4 {I Substrate
i
A Second Antibody #” ..\ ’
Target Analyte = @ Product
(Antigen) Target Analyte
o @R

Sample &

<
:

a ¥
<

¥

Bind Wash Label Read
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Tipos de ELISA.
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SIONAL

Primary '2 ""'
Antibody ubstrate
Canjugate

Diirect Assay

MENAL gy bstrate
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Substrate

[ il
™ ' ﬁ 'Substﬁte
Frimary o~

Antibody
Conmjugate

Signal Amplication
Avidin=Biotin Complex

SENAL

md

bubstrate
ﬁ Prirmary
Antibody

Competitive Assay

Secondary
Antibody Substrate  §IENAL

Conjugate

Rrimary
Antibody
Conjugate

Indirect Assay

SICMNAL

_d') J'll‘
Substrate

Primary
Antibody 2

Primary
ANtibody #1

Capture Assay Sandwich

III‘

Substrate

Multiplex Assay



Evaluacion de células B

Anticuerpos | ELISA & CBA

HRP-Linked Antibody

o
ﬁ//.) jﬁ’“u“ o
op oy
Detection Antibady £
o

Target Pratein

Capture Antibody

Sandwich Elisa
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Utilidad
Clases y subclases de Ig

ILY:IR SN  Properties and biological activities™ of classes and subclasses of human serum immunoglobulins

Praperty/Activity lgG1 1gG2 1gG3 lgG4 lgAl lgA2 igm# IgE 1gh

Molecular weight” 150,000 150,000 150,000 150,000 150,000- 150,000- 500,000 150,000 150,000
600,000 600,000

Heavy-chain 1 v2 v3 4 al a2 i € &
component

MNormal serum 9 3 1 0.5 3.0 0.5 1.5 0.0003 0.03
level (mg/ml)

In vive serum 23 23 a8 23 6 6 5 2.5 3
half life (days)

Activates classical + +/- S ENE i = =t L = =
complement
pathway

Crosses placenta + +/- + = = — - — -

Present on - - - = = - a0 - +

membrane of
mature B cells

Binds to Fe F4F = +4+ + — == 2 = s
receptors of
phagocytes
Mucosal transport - — - — 41 FRH 4 = 2
Induces mast-cell — — — - — — — 1 —

degranulation
“Activity levels indicated as follows: ++ = high; + = moderate; +/— = minimal; — = none; ? = questionable.

TIgG, IgE, and IgD ahways exist 25 monomers; Igh can exist as a monomer, dimer, trimer, or tetramer. Membrare-bound
IgM is a monomer, but secreted IgM in serum is a pentamer.

FigM is the first isotype produced by the neonate and during a pimary immune response.




Utilidad

Deteccion de Agy Ac
*Bacterias
*Parjsitos
*Hongos
*Virus
HRP-Linked .|'-"|I'It|bI:Il:|].l'

Deteccidon de complejos autoinmunes
;’a#

Anti- DNA (Antigenos nucleares *J‘
extractables: Sm - Ro - La - RNP) Detection Antiboty #

*Anti-Histonas (Hl, H2A, H2B, H3, H4)

J I’hauture Antibody

Sandwich Elsa
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Utilidad

Deteccion de Acs contra antigenos de tejido
«Anti-tiroglobulina
*Anti-microsomal

-Anticuerpos Antifosfolipidos (Cardiolipina IgG-M)

Detecion de Ags asociados a tumores: HRP-Linked Antlbua:.f

*Ag prostatico W‘ subiore
- *

'Ag ovario (Ca125) Detection Antibody f *

*ACE, alfafetoproteina

J Icanture Antibody

diC S
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ELISA, y Generaciones:

12 generacion

» Ag: lisado purificado de VIH

« Pocas sensibilidad y especificidad
2da generacion

« Ag. proteinas recombinantes de VIH.
Deteccion de VIH-1 y VIH-2

« Poca sensibilidad, mejora la especificidad
3ra generacion

« Ag. proteinas recombinantes de VIH.
Deteccion del grupo O del VIH. IgM ¢ IgG

« Megjora la sensibilidad
412 generacion

» Capacidad para detectar al Ag p24 y
anticuerpos
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Separacion Celular

Peripheral
blood
mononuclear

©

N 000000
Ficoll- o @ centrifugation > cells
Hypaque Y

(specific -

gravity 00
-1.078) OO gLOdOd cells
U OO granulocytes

Diluted
blood

semoccncnica—— Boywm A, Isolation of mononuclear cells and granulocytes from human

UNVERE&%& blood, Scand. J. Clin. Lab. Invest. 21(Suppl. 97):77-89, 1968.
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Técnicas basadas en flu

 Citometria de flujo
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Inmunofluorescia-
Microscopia de
fluorescencia
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Fluorescence Activated Cell Sorting (FACS)

Hidrodinamica

Optica

Electroni
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Técnica que permite analizar
particulas en suspension que
se hacen fluir a través de un
rayo de luz, las particulas
interactian dispersando este
haz de luz y emitiendo
fluorescencia, estas senales

.:j“

adas

Laser 835 nm

Laser 488 nm

Laser 405 nm

555 P

525/50

Chjective

Cuvette

FL-6

Finhole
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Sida scatter
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Fluorocromos — i
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 Citometria de flujo
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Utilidad. Evaluacion de la funcion hematopoyética

B-Cell Ontogeny

| Transi- Matura
o | PreB | thonal| ™5™ | Rosting
Pee-B a8

M rearrangament

 rewrengement T-Cell Ontogeny
L rearrangement
clg Prothymic | Early  |intermediate| Matwe | Circulating
slg Cell Thymocyte | Thymocyte | Thymocyte T-Call
HLA-DR TCR 4 rearrangement
co TCA v rearrangememt
CD24 TCHR £ rearrangemeant
oo TCOR « rearrangement
CD20 co7
oo CD5
CDzz coz2
ch23 oo
CD4
cDs
cD3
TCR({ af or yd )
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Utilidad: Leucemias linfoblasticas

. peripheral T-NHL

ATLL(HTLV)

lymphoid
progenitor cell
TdT
HLA-DR
CD34 >
CD117 mature helper/iinducer activated
thymocyte T-lymphocyte  helper/inducer
prothymocyte : (TdT) (CD7) Tlymphocyte
TdT S cD7 CD2 (CD7)
H CcD2 CD5 cb2
é—A'[f‘H (CyCD3) CD4 cDs
CDDST ; CD5 TcR-CD3 CD4
&D2 | ———— TcR-CD3
(CyCD3) ‘ l' "6322[?
immature
thymocyte
é%; peripheral T-NHL
05;8%3 common thymocyte TLGL leukemia

©

CDs TdT
CcD7 - -
cD2

CyCD3

CD5 mature cytotoxic/ activated
CcD1 thymocyte suppressor cytotoxic/
cD4/CD8 (TdT) T-lymphocyle suppressor
(TcR-CD3) CcD7 cD7 Tlymphocyte
(CD10) CD2 CD2 co7
(CyCD3) CD5 CcD2
CD5 CcD8 CD5
CcDs8 TcR-CD3 CcOs
TcR-CD3 (CD16) TcR-CD3
(CD56) (CD16/CD56/CD57)
(CDS57) HLA-DR
CD25
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| O—COF&
NK-LGL leukemia

Q)

NK-celt

cD7
(CD2)
(CD8)
cD16
cDs6
(CD57)
(HLA-DR)



Evaluacion de cé€lulas fagociticas

Fagocitosis
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side scatter
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Evaluacién de células fagociticas
Estrés oxidativo

g rosing g Stimulated with PWA | | ¢ DHR / DHE
:
" -
E E 3 a Host microbicidal factors
o - : MNADP + O, Cytoplasm
\"-CiTP-rSI'-‘ S
- b > (&‘i Phagosome
w? 10' 1w? 1w? ! w? ' w? 1w? 104 ) pH -4.0-50
DHR 123 [Resting) DHA 123 [Stimulated) NADPH gl &
Cytochro'ne b§

p i NAD”H oxidase
/’ s0D
y: D —_— H D M

l"\ ’/ Bacterium

.fllntact Oxidized

| Hod |DNA ROS and
| A | and —* damaged

NO —» ONGCC —»NO.* | protein DNA and
i \ protein

MPO

Citruline AFEI'T e~ L

Metal transporters i Proteases
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Evaluacion de células T

Produccidn de citocinas/ marcadores infracelulares

consninve
secretion

e Jonomicina / Brefeldina A

Bg| trans Golgi
A4 sarting
a3

i— signal

@® ropulated
L ]

': y . "\ o secretion
L]

% secretory
- vesicle
frmumaire

:. % =43 + 33 A | % =95+ 4 secrelory vesicle
GM=45+5 | GM =148 234
b
s %=94t4 B | % =174 E
i‘ GM =191 + 56 ! GM=62%6
o |
Uz_ |
& !
Intracellular CD69 (PE) Surface CD69 (FITC)
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Evaluacion de células T

Marcadores varios | FACS
L]
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Evaluacion de células B

Marcadores varios | FACS
-
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Inmunofluorescencia

Inmuno fhw rescenc ia Anmticuerpo unido a
directa fluoresceina dingido
contra

inmunoglobulinas
humanas

Anticuempo
Antigeno +— (inmunaoglobulina)
tisular ™=, unido in situ
normal o] (o} [

Eiopsia del paciente en estudio

UNIVERSIDXD
DE LOS ANDES

Inmumn fho rescen:

TSk

Antigeno —

similar al~.
humano ) [

Amticuerpoe unido a
fluoresceina dirigido
contra
inmunoglobulinas
humanas

Suerc del paciente en
estudio —conteniendo
el anticuerpo-
incubado con la
seccion que contiene

d:auﬁrelm

Substrato: tejido animal




Inmunofluorescencia

v’ Anticuerpos Antinucleares (IFI Hep-2)
v'Anticuerpos Anti DNA
v Anticuerpos Antimitocondria

v’ Anticuerpos Antimusculo Liso

v Anticuerpos contra Polimorfonuclear
Figura 12.3: Patronas de inmunoflucrescancia an 13 .
datarminacian da anticuarpog anlinucleares. [A) patrdn difusa; Neutréfllo (ANCAS)

[B) patran parifarco; (C) patrdn ruclaalar; (D) patrdn moleada

v Anti-FTA




|
¥

Microscopia confocal

_i' Photomuttiplier

Pinhole

Beam Splitler

O bjective Lens
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Microscopia confocal
Aplicaciones!11 Confocal endomicroscopy
v Kerry Dunbar and Marcia Canto

Tt =]

Current Opinion in Gastroenterology 2008
24531-637

Table 2 Comparison of reported performance characteristics in endomicroscopy studies

Sensitivity (%) Specificity (%) Accuraay (Ya)

CLE pattern classification for colorectal pathelogy [5] 97.4 98,4 082
Gl neoplasia -miniprobe CLE [4%] 83.1 921 8924
Chromoendoscopy-guided CLE in UC [7**] 4.7 98.3 97.8
Chromoendoscopy-guided CLE in UC [8%] 94 92 -
CLE for DALM and ALM [8**] 100 Q8.8 a7
Chromoendoscopy-guided CLE for polyps [10] 97.4 99.3 99.1
CLE for distinguishing adenoma vs. hyperplastic polyps [11] 83 100 89
Confocal Barrett's esophagus classifisation [12] 92.3 98.4 97.4
CLE-guided EMR [13] G4 50 -
Esophagesal squamous cell carcinoma [14%] 100 87 a5
Gastric pit pattern

MNeoplasia 80 804 871

Atrophy B83.6 00.6 07.5

Gastritis [15"7] g1.8 Q8.3 858
Confocal celiac criteria [18] 70 95 80
Flucrescent peptide for colon dysplasia=confocal miniprobe [17%7] 81 82

ALM, adenomea-like masses; CLE, confocal laser endomicroscepy; DALM, dysplasia-associsted lesional masses; EMR, endoscopic mucosal resection;
Gl, gastrointestinal; UG, ulcerative colitis.

v" FITC sodica
v" Violeta de Cresilo

i v" Acriflavina HCL

NSTIUTO DEINMUNOLOGIA CLINICA

UNIVERSIDAD
DE LOS ANDES
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ELECTROFORESIS

Pasos basicos
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WESTERN BLOTTING

Pasos basicos

Transfer Luller

e Difusion.
e Capilaridad (southern like).

__

=

¢ Electroforética.

Cathode -]

“If profeins are hydrophobic,
use PVDF membrane instead.

Kemnbiane
[weith transferrcd
proteins)

Primary ancibody
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Harseracish
perozidase
conjLgated
secandary antibodies

,
|

f
1

£\
Mambrane
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transkerred
prote ns)
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|
‘ . Wash buffer I

Q

Incubate blots
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WESTERN BLOTTING

Luminol

0 0 * 0
N /L”” e JL*o- - --"lLo‘
s O00 . 0% (X2 s
e fo =, g - w-.‘lrl/
NHy 0 i 5 :qf My O

@ 425 nm

 Miltiples exposiciones
de la membrana hasta
conseguir la mejor
imagen.

* Permite la deteccion
cualitativa y cuantitativa
en un mayor rango de
concentraciones

* Los sustratos
quimioluminiscentes
proporcionan la mayor
sensibilidad.
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WESTERN BLOTTING

Everybody knows western

—— QpiE0{erm pracusor)
—— gpi20 outer amv or "surface” glycoprolen)

— pBS {reverse transeriptass)
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Inmunohistoquimica

Bluqu-e
Inclus & RETALLADO

Montaje de 1a muestra mem i ﬁ %?
v’ Fijado e inclusion en parafina F? IZ:R j g\ i
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v/ Montaje en laminas
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Inmunohistoquimica
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Pretratamiento del tejido

v" Tratamientos proteoliticos o por calentamiento
v" Inhibicién de actividades endbgenas indebidas
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Immunohistochemical approaches to the diagnosis of
undifferentiated malignant tumors

Inmunohistoquimica

AplicaCioneS!!! Annals of Diagnostic Pathology 12 (2008) 72 -84
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Inmunohlstoqmmlca Current Progress of Inmunostains in Mohs
Aplicaciones!1! Surgery: A Review
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Current Progress of Immunostains in Mohs Micrographic

Inmunohistoquimica Surgery: A Review

Aplicaciones! 11 Dermatol Surg 2008;34:1621-1636

TABLE1. Tumaor Types Treated with Mohs Micrographic Surgery and Immunohistochemistry

Tumar Immunostain

Melanoma, lentigo maligna, lentigo Mel-5, human melanoma black-45, Melan-&/melanoma antigen
maligna melanoma recognized by T-cells, 5100

Desmoplastic melanoma, spindle 5100
call malanoma

Basal cell carcinoma i + ) gt@ine =cytokerating (AET/AE3), Kif7, Ber-EP4, proliferating

cell nuclear antigen
i—1 stains =desmogleins, CO34

Squamous cell carcinoma i + | staing =cytokeratins (AE1/AEZ)
{—] stains =desmoglains
Microcystic adnexal carcinoma (+ )etaine =CK1, AE1/AE3, CK19, EMA, CEA
i—) gtain =CK20
Dermatofibrosarcoma protuberans {+ ) stain=C0D34
(-] stains =factor Xllla, tenascin (negative at DEJ only), HMGAT,
HMGAZ, CD163
Muginous carcinoma’™® Low molecular weight cytokeratin (Cam 5.2)
Extramammary Faget's disease CK7
Atypical fibroxanthoma {+ ) stain=CD10
{—) 8tain =5100, CD34
Malignant nodular i+ | staine = estrogen receptor, cytokeratin, EMA, CEA
hidradenoma''™-""# i—} stain = progesterone receptor
Sabaceous carcinoma [+ ) stains =AE1/AE3, Cam 5.2, p&3, Ki67, EMA, BRST-1
{=) staing =p21, bcl=2
Merkel cell carcinoma [+ 1 stains =CK20, synaptophysin

{ =} stains =thyroid transcription factor 1

E i + | staing = nonspecific esterase, vimentin

Atypical cellular neurothekeoma™

{—1 stain=5100

Svringnmatnuscaminnma“" { + ) gtains =high- and low-molecular-weight cytokerating, CEA
| =) stain =patchy 5100

Trichilemmal carcinoma’™’ i+ ) staing =CK17, c-erb-B2
(=) stain=CK15

Ermbryonal rhabdomyosarcoma’™? Virnentin, $100, MyoD1

Granular cell tumpop’23-13% 5100

Infantile digital fibroma’™*® Actin

UNIVERS\D[\“ EMA= epithelisl membrane antigen; CEA= cercinoembryonic sntigen; HMG = high mobility group: DEJ = dermo-epidermal junction:
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PCR (Polymerase Chain Reaction)

Desarrollada en 1986 por Kary Mullis

Obtener un gran numero de copias de un fragmento de ADN
particular, partiendo de una cantidad muy pequena

Amplificar un fragmento de ADN o ARN (RT-PCR)
Identificacion de:

v’ Microorganismos
v'Personas (cadaveres)

Investigacion

DMN& primers [VES ruzleotides

A e mE Puerese (dTTF, dCTF, dATF, dGTF)
‘parent DA Ta h
[ S ! " [T EEm 4 4 i
step 1: DM4 template strand B B j
denaturing
(95°cy 5 8

section of DN&
. k4 to be amplified

4 S
=)

&) OZL) Burzisayyuhis - g day.

four DM A strands

UNIVERS\DA“ = 1995 Encyclopaedia Britannica, Inc.
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Paso; de 1la PCR

5 3
i
jinee 1 6 OO Tanget
n SEGUENCE
Genomic DHA 3 5
@) Denaturation: 5E 13
Heal briefly
to separate DNA
strands
3 5
) Annealing: I' L
Cool to allow :
a1 primers to form
?IE::B hydrogen band /1
P 4 with ends of Primars
ralsculon target sequence 4
£} Extension: ll

b

L]
DOMA palymerase =
adds nucleotides 1o
the 3" end of each M
primer nucleo-

tides

Cycle 2
yhelds
4 <
molecules

L ¥
' Cyecle 3
yinlds 8
. molecules;
1 1 2 molecules
{in white boxes)
match target
NSTIUTO DE INMUNOLOGIA CLINICA BRLpUGRCE
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PCR en tiempo Real




PCR en tiempo Real. Ventajas

*» Mayor precision, exactitud y sensibilidad

s Permite hacer detecciones multiples
s No requiere procesamiento post-PCR.

< Evita la contaminacion

*»Mayor rapidez en la obtencion de los

resultados

¢ Cuantificacion del contenido del material genético

(ADN, ARN)

NSTIUTO DE INMUNOLOGIA CLINICA

UNIVERSIDAD
DE LOS ANDES
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PCR en tiempo Real. Utilidad

% [dentificacion de microorganismos
% Cuantificacion
s Monitoreo de resistencia a tto.

s Expresion de genes

o .iEE!IE:
o RESESE
018 - .

O3 - IERISRIREN A
i 908 prspssessartletiasintiiat et atesise |
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Microarray

Controf Caell Expernmental Cell

Microarray
preparation

cDMNA microamay

UNIVERS\&)S& http://www.columbia.edu/~bo8/undergraduate_research/projects/sahil_mehta_project/work.htm
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Utilidad.

v Expresion de genes en
diferentes patologias

v'Valor prongstico- Cancer

| v'Susceptibilidad a
) enfermedad
v'Infecciones
- v'Alergias
’ T-cell
B-cell
Stem cell;
Myeloid/Plt;
NK cell {;
Isotype contr%rl- :

Analytica Chimica Acta. 2007, 601: 26



