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TLEMARIO

= Métodos para evaluar la respuesta inmune humoral

= Métodos para evaluar la respuesta celular

= PERO PRIMERO

= Ensayo inmunoenzimatico (ELISA)
= [nmunofluorescencia
= Citometria de flujo

= Métodos bioquimicos y moleculares: PAGE, WB, PCR, reaccién en cadena de la
polimerasa convencional y en tiempo real




Formacién de
inmunocomplejos
(antigeno/anticuerpo)

Marcados:

Conjugados a moléculas
que emiten senales
detectables

No marcados:

Son medidos por dispersion
de luz o por visualizacién
directa

Radioinmunoensayo (RIA):
El marcador es un isétopo radioactive.

Ensayos inmunoquimioluminiscente:
El marcador es una sustancia
quimioluminiscente.

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

Fluoroinmunoanailisis:

El marcador es una particula
fluorescente.

e Precipitacion

e Aglutinacion




RABIDITOHIOSING

Well containing Line of precipitation Well containing
antigen molecules antibodies against
the antigen
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(b) Agglutinated (c) Nonagglutinated




INMUNGENZIMATICO

Ensayo de Inmunoadsorcion Streptavidin-HRP
Ligado a Enzima

Capture

Determina presencia de S Detection
anticuerpos o antigenos en la & Al A / Sl
muestra de un paciente & A Ao “_’?’ & Aot Ao
| 87 e 1SV o
El basamento de la técnica radica ‘ot Q[ | "lﬁ" —
en la formacién de , ot | || 8ns LI Antbody
inmunocomplejos que se
encuentren fijos o adsorbidos a una
superficie, y una reaccion
enzimatica como
sistema de revelado



PASOSICENERALESIDEIENISA

Sensibilizacion
Formacion de
Inmunocomplejos

Reaccion enzimatica

¥
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EFISAYDEIPPASMONES

nature
nanotechnology

PUBLESHED OMLINE: 38 OCTOBER 33k | DO

Plasmonic ELISA for the ultrasensitive detection
of disease biomarkers with the naked eye

Roberto de la Rica® and Maolly M. Stevens®

Enzyme

Detection
ligand

Target

Capture .
ligand
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Negative (Red)
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Direct

Antigen
Pnmary Antibody
Secondary Antibody

Fluorophore
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Combined

3D image of scar formation after stroke.




PARS-CSF cleared mouse brain

uncleared PARS cleared PARS cleared PARS cleared cortex

O

\. Al
60pm
AAV9-eGFP —

Cell 158, 945958, August 14, 2014



PARS cleared and stained mouse kidney

4 ;7:";\_' i U

)‘ Y .
-

tubulin

tubulin merge 130um

Cell 158, 945-958, August 14, 2014



[INMUNGELUORESCENGIA

Colocalized pixels

Colocalized pixels

(e) GM1 (£) ZAP-70 (g) Overlapping (h) 3D analysis

Cellular Immunology 284 (2013) 9-19, Exp Cell Res. 2016 May 1;343(2):159~67.
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) Stained cells and structures
Cells in tssue Antigen s X appear brown under the microscope




CEA
HERZ/neu
SCC

Thyroid

Calcitonin
CEA
Thyroglobulin

Bap
Osteocalcin

Lungs

CEA
scC
NSE
Cyfra 21-1
TPA

Breast

CAl15-3

CA27.29

CEA

ER

HER2/neu

PR

Transferrin receptor
uPA

PAI-1

CAl1S-9
CEA
CA72-4

Pancreas

CAlS-3
CEA

AFP
CEA
Ferritin

Carcinoid

5-HIAA

Gastrointestine

CAl1S-9
CA72-4
CEA

Bladder

hCG8
CEA
NMP22

AFP
CAl5-3
CA125
HE4

scC
CEA

BRAF VE00E
CAl19-9
CEA

S100

Testes

AFP
hCGa
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DE[EROTEINATS

protein with two
subunits, A and B,
joined by a disulfide single subunit
protein

sample loaded onto gel
by pipette

|
!

¥,

negatively
charged SDS
molecules

POLYACRYLAMIDE -GEL ELECTROPHORESIS
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@ Gel Electrophoresis ’ @ Gel Transfer ‘ @ Antibody Staining

Fluorophore —e

+— Secondary
Primary _.A
v 4

=

B

” Gel — Membrane

<« target

-

Electric charge separates Proteins transferred to a Proteins stained with specific
proteins according to size solid support membrane antibodies for visualisation







PERINOIPROTEINNGRENGTIVAL-S)
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3" Denaturation
Temperature is increased
to separate DNA strands
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lll]lll]]ll]lllllll3 on 8
3 5 Temperature is decreased
Template g Primer ., Primer to allow primers to base
DNA strands : pair to complementary

LI IILIL s DNA femplate

¥ PO ) ' Extension
IBEEREBEE 117111111 . Pol)meraseexlends

Nascent < 4 'L'L-‘:L"L\("}il' : primer to form nascent
DNA strands o : DNA strand
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Istcycdle —  2ndcycle —  3rdcycle — » 30th cycle 3

T
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23! = 2 billion copies
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2¢ = 4 copies

23 = § copies
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Exponential
Amplification

Process is repeated, and
the region of interest is
amplified exponentially

A
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2% = 16 copies
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PCRIEN REAT

SYBR green assays

Unbound SYBR
green - no
Q fluorescence

PCR amplification
(annealing and extension)

TagMan (5" nuclease) assays

1. Primer and probe annealing
Quenching of

Template
ssDNA

2. Extension and cleavage of fluorescent label

@ Fluorescent
label release

. Tag polymerase

® 5 -Fluoresent lable

‘ 3’ Quencher




CUNNTIEICABLE)

Standard curve dilution series

10¢

l

End poirt PCR detection range

-

NTC /

10°. 107« 10'[ 104

Log increase in fluorescence

"

10*

Q-PCR amplification
(b)

Linear increase in fl

Cycle number

(€)

T 334830708 MM NUMMBYIRNIXEIT2DNBATRIRTYRINBRIYAMR

(

Cycle threshold (Ct) value

L . e ?

g of initial gene number

T3 343078 NI NUBINTINRNNDABRRTIIARANRDUERN AN

Cycle number
Standard curve construction

Slope -3.47
PCR efficiency, £ = (10 V#*_1)*100 = 94%
Y-Intercept 38.76
R? 0.998
Mean NTC Ct 32.7
Ct cycle cutoff (32.7 - 3.3 cycles) = 294

Equivalent to 398 genes pL. '
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Printer

DNA from host or pathogen
(denatured cONA,
genomic PCR products,
or oligonucleotides)

Microarray spotting

Cy3
Competitive hybridisation

Probe preparation

Control
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Experimental

o In vitro

Fluorescent
labelling
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Conversion
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Cy5

TN

—~—

| o

Scanning

Image analysis

Data normalisation

Data analysis

mRNA extraction

Ul

Data interpretation




EIIPSDEADN

Oligonucleotide microarray | ¢DNA microarray

Cells of person 1/condition | Cancer cells Normal cells

RNA isolation

Reverse Reverse
transcriptase transcriptase
+ labeling + labeling +

Green Fluorescent” Targets "Red Fluorescent” Targets Green Fluorescent” Targets

Combine targets

Hybridize to Hybridize to
microarray microarray

Microarray with
Microarray with [ <ot - long ¢DNA
short ssDNA - Senens covering the
spanning the entire _:' . ‘ transcriptional
genome et activity of the cell
' type




METODOS PARA EVALUAR LA RESPUESTA
INMUNERNUMORAIREGEI AT



OBIETODE[ESTUDIO

innate immunity - == Adaplive immunity
{rapid response) _ane (slow response)




RESDUESTA

RAL

LECTIN PATHWAY

CLASSICAL PATHWAY

TEDMATIVE DATIW AV
ALTERNATIVE PATHVAY

lm,os&bim lactn (MBL) and hcoins
recognize and bi wrt:&wmes on pathogen
S

C1q interacts weth pathegen surlace or with
antbodias bouna to surface

C3 underpoes spontaneous hydrolysis to
ca&gowmuuwmwmma
converiase on microbial suraces

Cig

Cir Cis

factor D @ 201 B
Properdin
“ [factor P)

)
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MEUScelin, MASP-2
C4
c2

C1q, Ctr, C1s
C4
c2

Il

Ll

m
N
All pathways generate a C3 convertase, which

cieaves C3, leanving C3b bourd 1o the microbial
surface and releasing Cla

fc

N
C3a and C5a recruil phagocytic cells 1o the site of
infection and promote inflammaticn

N
Phagocytes with receplors foe C30 engull and
thogen

=L
N
Completion of the complement cascade leads %

formaticn of a membrane-attack complex (MAC),
which dsnupts cell membrane and causes cell lysis

Il—o
= ol =
Sy

dastroy the pal

Phagocyte

complement
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[EVAIUNCIONIDEIXCOMPIEMENT.0

CS, C6, C7,C8,C9
+ Lysis

: Terminal
(shared)
i
iC3a
Serum with 4 i C5a
Complement -
Inflammation

Sheep RBC

Classical
Antibody to ¢ (IC)
sheep RBC

Lectin MASPs  °° C C5.C6.C7.C8.C9
: ‘ (sugars) e . : Terminal
Hemolysis ‘ 2 (shared)

|C3a

|C5a

*
Inflammation




EVATUNCIONIDECOMPIEMENTO

C5,C6,C7,C8,C9
+ Lysis

Terminal
(shared)

C3a
Altemative |C5a

*
(reguiator lack) Inflammation

A/CH50 75 a 160 U/ml
Ci1 Inhibidor 16 a 33 mg/ dl
C3 Hombres 88 a 252 mg/ dI
C3 Mujeres 88 a 206 mg/ dl
C4 Hombres12 a 72 mg/ di
C4 Mujeres 13 a 75 mg/ dl

CH50=0 & AH50=normal » Clasica (upst)

CH50=normal & AH50=0 » Alterna (upst)

CH50=0 & AH50=0 » Comdn
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INMUNOCIOEUTINAS

IgA

IgM

IgD

Usual molecular form
Other chains
Subclasses

Heavy chain allotypes
Molecular mass, kDa

Serum level in average
adult, mg/mL

Percentage of total
serum Ig

Serum half-life, days
Synthesis rate, mg/kg
per day

Antibody valence

Classical complement
activation

Alternate complement
activation

Binding cells via Fc

Biologic properties

Monomer
None
G1,G2,G3, G4
Gm (=30)

150

9.5-125

75-85

23
33

2
+G1, 22, 3)

+GA4)

Monomer, dimer
J chain, SC
AlLA2

No A1, A2m (2)
160, 400

15-26

7-15

Macrophages, neutro-
phils, large granular
lymphocytes

Placental transfer, sec-
ondary Ab for most
antipathogen responses

Lymphocytes

Secretory immuno-
globulin

Pentamer, hexamer
J chain

None

None

950, 1150

0.7-1.7

5-10

Lymphocytes

Primary Ab responses

Monomer
None
None
None

175

0.04

0.3

Marker for mature B cells

Source: After L. Carayannopoulos, JD Capra, in WE Paul (ed): Fundamental Immunology, 3rd ed. New York, Raven, 1993; with permission

Mast cells, basophils,
B cells

Allergy, antiparasite
responses
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AVIDEZAVAEINIDAD

Afinidads fuerza de unién de un anticuerpo con un
antigeno monovalente.

IgG Avidity

Avidezs fuerza de union de un antisuero con los
antigenos multivalente. Se incrementa con el tiempo
de la estimulacién antigénica, depende de la afinidad
y de las valencias.

%E/ %E/

&0 o
. . Infeccion por Toxoplasma gondii

Baja Alta
afinidad afinidad

1gG

= =

e



N PRECUNTAICUASIEN

Dra.: Me sali6 positiva
la prueba de Hepatitis
B, el Anti antigeno de
superficie. Me voy a
morir?
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Acute HBV

el

HBeAg IS

Heshg I

P R
QBV-speciﬁc T-cells

ALT

HBV DNA /
| | | | | |

0 2 4 6 8 10 12
Time after infection (months)

Infection Immune Recovery and protective
clearance immunity



£

HBeAg

HBsAg
HBV-specific Tocells

e
B

T &l l
20 21 30 31 40 41 50

Time after infection (years)

Immune tolerant Immune active Low replicative High replicative
phase phase phase phase

wmu



UNRRESUMEN;

Marcadores diagnosticos para la infeccion por virus de la hepatitis B
HBsAg HBsAb  IgG-HBcAb IgM-HBcAb  HBeAg HBeAb
Respuesta Favorable

Interpretacion

- Vacunado

Infeccion aguda
periodo de ventana

Infeccion aguda
temprana

Infeccion aguda
en resolucion

Fase de recuperacion

- Curado

Respuesta Desfavorable

Infeccion crénica
de alta infectividad
Infeccion crénica
de baja infectividad

Infeccion oculta




N PRECUNTAICUASIEN

Dra.: He dado positivo a
15 elisas de VIH de 4ta
generacion en labs
privados diferentes,
pero en el laboratorio
del programa doy
negativo a 20
westernblot. Me voy a
morir?




EMICNSICONEIRMATORINS;

Inmunoblot VERSUS Elisa 42 generacion

SWISS MED WKLY 2008;136:672-673 - www.smw.ch

Is Western blot alone
sufficient to confirm
a reactive result of a
fourth-generation
HIV screening assay?

Marinko Dobec, Adrian Naegel?',
Kurt Furrers, Franz Kaeppeli®

* medica, medizinische Laboratorien
Dr. F. Kaeppeli, Ziirich, Switzerland

b Medical practice Dr. A. Naegeli,
Ziirich, Switzerland

Collection Collection HIV 4* generation Immunoblot Inno-Lia Cobas Amplicor HIV-1

place date Antigen/Antibody test HIV-Confirmation, Monitor Test Version 1.5,
Combo AxSYM, Abbott* Innogenetics Roche Diagnostics

Practitioner A September 23, 2004 4.33 no antibodies detectable no material available

* cut off 1.0
** retrospectively performed on June 14, 2005

El laboratorista debe tener claridad del
alcance diagndstico de la pruebas que
realiza, Y DEBE INFORMAR AL PACIENTE



pOlEMICA C' | : . TORIA Is Western blot alone

sufficient to confirm
a reactive result of a
fourth-generation

Inmunoblot VERSUS Elisa 4% generacion HIV screening assay?

Marinko Dobec, Adrian Naegel?',
Kurt Furrers, Franz Kaeppeli®

* medica, medizinische Laboratorien
Dr. F. Kaeppeli, Ziirich, Switzerland
SWISS MED WKLY 2006;136:672-873 - www.smw.ch
b Medical practice Dr. A. Naegeli,

Ziirich, Switzerland

Collection Collection HIV 4* generation Immunoblot Inno-Lia Cobas Amplicor HIV-1

place date Antigen/Antibody test HIV-Confirmation, Monitor Test Version 1.5,
Combo AxSYM, Abbott* Innogenetics Roche Diagnostics

Practitioner A September 23, 2004 4.33 no antibodies detectable no material available

Practitioner A September 24, 2004 4.32 not done 384,000 copies / mL**

* cut off 1.0

** retrospectively performed on June 14, 2005

El laboratorista debe tener claridad del
alcance diagndstico de la pruebas que
realiza, Y DEBE INFORMAR AL PACIENTE




POUEMICNSICONEIRMATORINS

Inmunoblot VERSUS Elisa 42 generacion

SWISS MED WKLY 20086;136:672-673 - www.smw.ch

Is Western blot alone
sufficient to confirm
a reactive result of a
fourth-generation
HIV screening assay?

Marinko Dobec, Adrian Naegel?',
Kurt Furrers, Franz Kaeppeli®

* medica, medizinische Laboratorien
Dr. F. Kaeppeli, Ziirich, Switzerland

b Medical practice Dr. A. Naegeli,
Ziirich, Switzerland

Collection Collection HIV 4* generation Immunoblot Inno-Lia Cobas Amplicor HIV-1
place date Antigen/Antibody test HIV-Confirmation, Monitor Test Version 1.5,

Combo AxSYM, Abbott* Innogenetics Roche Diagnostics
Practitioner A September 23, 2004 4.33 no antibodies detectable no material available
Practitioner A September 24, 2004 4.32 not done 384,000 copies / mL**
Practitioner B June 14, 2005 17.66 positive (pl7, p24, p31, 33,100 copies / mL

gp4l, gpl20)

* cut off 1.0

** retrospectively performed on June 14, 2005

El laboratorista debe tener claridad del
alcance diagndstico de la pruebas que
realiza, Y DEBE INFORMAR AL PACIENTE
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PARNA

Generation

Antigen

Sample

Conjugate Z S Z 5 :
Signal

Antigen Lysate Recombinant & synthetic

IgG / IgM aVIH-1
1gG / IgM aVIH-1 gu1io
IgG aVIH-1 IgG / IgM aVIH-1/0
Detect IgG aVIH-1 1aG aVIH-2 IgG / IgM aVIH-1/0 1aG / 1aM aVIH-2
g . & IgG /IgM aVIH-2 ~ © 5:)24

N



DINENOSTICO

Ensayosen
POSITIVO REACCION
tiritas crénico o agudo CRUZADA

o Ensayos en

@ suspension

POSITIVO F’G5IT;:0
falo [ reaccién cruzada agu

&1l

~ .7
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ENINEONATOS

BINENOSHICO

Las técnicas de
inmunoensayo no son
aplicables pues

resultardn positivas

FETAL ACQUISITION OF MATERNAL IgG I NEONATAL ACQUISITION OF MILK IgG
bsesro PLACENTA cireiction| WMEN | INTESTINAL CELL OF NEONATE | oocye
b " pHE0 (pH7.4

\ 5y \ Y
- 3
i 3 —2
Y->8—~8—€Y Y-
| Maternal Released |  Milk

El diagndstico se basa

IgG matemal | IgG (
( ; W g6 en la determinacion de

ADN proviral




DINGNOSTICOMNII

HIV RNA (RT-PCR)
in plasma

Infectious R &
byl HIV DNA (PCR)
Exposure in PBMC
5 & S 4

HIV p24 Ag

0 10 20 30 40 50 B0 0 B0

- Davs post-infections viremia
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RESPUESTAICEIUIAR

Diluted Peripheral
blood @L blood
mononuclear

POOOOO] calls

I
centrifugation >

Ficoll- 14

Hypagque
(specific Red

gravity s Feile blood cells
=1.078) D@ and
'E@gﬂ granulocytes




COD14-FITC

CEIUVASIEUANGAS

' |~ neutrophils
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Marginal zone

macrophages (blue)

Marginal metalophillic

macrophages (green)

Red pulp .
macrophages (red)

White pulp

Marginal zone




EVALIUANDOJEIORICEN

Basophil Mast cell :

Dendritic

Eosinophil : ‘
O J_ e Neutrophil L -?J cell
o0 P S xﬁ =
Envthrocyes \7 }
=2 x & =3 -
AN 0 - . 0
Monocyte

Platelets Macrophage

Myeloid
progenitor cell

Plasma
cell

Lyrhphond
progenitor
cell

B-Cell Ontogeny T-Cell Ontogeny

[Transs .
Early Prothymic | Early | intermediate
Fra-B Pre-B Jlifn.n-lg B HN:IW Thymocyte | Thymotyte

TCR 4 rearrangamant
TCR v rearrangement

TCR B rearrangement

TCR a rearrangement
co7

TCR( af or 7d )
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O penphesa
progenitor cell Sy =y
TdT O =
HLA-DR Ry NK-LGL
CD34 \ o \ - - vA-LOL Ieukemia
cD117 o o mature helper/inducer activated
S thymocyte Tlymphocyte h_relper/mducer
ot -lymphocyte
othymoc (TdT) (CO7)
prothymocyte co2 (CD7)
TdT > CD5 co2
HLA-DR CD4 CD5

CD34 CD TR-CD3 CD4
co7 S TeR-CD3
cD2 HLA-DR

(CyCD3) CD25

immature

thymocyte
TdT
cD7

Co2 common thymocyte

CyCD3

CDs TaT
cD7
cD2

CyCD3 : :
CD5 mature cytotoxic/ activated

CD1 thymocyte suppressor cytotoxic/
CD4/CD8 (TaT) THymphocyte suppressor

(CO10) cD2 C02 co7
(CyCD3) CD5 cD2
CcDS cD8 cDS
cDs8 TR-CD3 cos

TcR-CD3 (CD18) TcR-CD3

(CD56) (CD16/CDS6/CDS7)
(CD57) HLA-DR
CD2s
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PH) - TER Incorporation assay Brdu Incorparation assay
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PRODUCCIONIDEICIT.0 CINAS

ELISpot Assay Procedure

Incubalte antigen-secroling cells in
anbibody -coaled well

D
Y Y Y'Yy YRRy

Remove ceolls by washing. Socroted analyte Is Incubate with biotinylated antibody
captured by the immobiized antibody.

S

£
YYyyyyvyYY YYYYYYY

Incubate with alkaline phosphatase conjugated Add substrate and cbserve the formabon of
streptavidin colored spols

pp2 |~ it
YY Y'Yy Yiray YY&?%.!VYYY

Y Antibody

Secreted Analyte
X Bictinylated Antibody

& Akaline phosphatase
W Conpugated Streptanvice

® Color Product

BCIP/NBT




MOIECUINS] Y/

Medium preS1/2 HBcAg
60ug/ml  60ug/ml

o @@ ™ Active casp

o

. ww @ Frocaspas

8- 8

. . & Pro-caspase-12

- & D

medial-Golgi




YAOUIMIOTAXAS,

MONITIDAD

Blood clots

l\
\\ e

Ammonium chloride

Upper compartment \ ! / \

— Neutrophil

Transwell nsert

M roporous membrane

Lower compartment ! \ /

Ficoll 400




ACUAE
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"

neutrophils
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T v v T -
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forward scatter
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side scatter
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green fluorescence intensity

positive neutrophils
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green fluorescence intensity
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ESTRESIOXIDATIVO

DHR123 +

# eventos

Tamano (FSC)

Complejidad (S5C) Intensidad de fluorescencia

w0, 202

\&

op#l
PECPPPRERRPPTERSRIRERERSRSER.
e B R R L e e
GTP-Rac

bamidad membranal

pET

HaDP*  NADPH

P47

Normal Before NBT Normal After NBT

[

Subunidad citosclica

Rac-GDP
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~  iPregunten Ahora o Callen Para Siempre!

Guillermo Teran-Angel
guillermondi@gmail.com
http://gui//ermo. Vu.si



