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Innate immune system

Immediate: non-leukocytic components

Fast response: release of soluble components (non-
leukocytic and leukocytic)

Effector cells: phagocytosis (neutrophils,
macrophages) NK cells

No memory
No individuality
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Adaptive immune system

antigen presentation
(MHC I, MHC II, CD1)

# Sp?C’_ifiCitY antigen recognition
7 Indl\/'dua“ty S e i) V regions of the afTCR
» Self-recognition V regions of membrane bound
IgM / IgD (“BCR”) and soluble
* Memory Ig
V regions of ydTCR
«= First response is delayed (priming)
== Second response is faster (memory)
Ontogeny
leukocytes et
Bone marrow |
% o)
- Tcells AOMNO @2@0
« Bcells {MT g o
* NKcells — VD

P"""F"‘“"m leukscytes) /__\
\/? '\/ @ o
* Histiocytes BOEOO) |0

* Mast cells
‘ N 4‘ n O ;ﬂ’”x
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Figure 1.3 Janeway’s Immunobiology, 8ed. (© Garland Science 2012)




Primary/central lymphoid organs

Spleena Lymph node

Tertiary lymphoid tissue
GALT BALT MALT SALT

T lymphocytes: para-aortic splanchno-pleura, liver
bone marrowl?]

=

TCR- @ cpa-cps-

TCR-ap
CD1,CD4,CD8
200

MHC selection =—— A

TCR+3
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CCR7

TCR rearrangement
 (RAG-1 and RAG-2)

Self MHC restriction
* positive selection CCL20
Self-tolerance

® negative selection

<Thymic epithelial: AIRE
(autoimmune regulatory protein)

TCR rearrangement
B-chain and d-chain

a-chain and|y-chain

v

Clonality
testing

S~— TdT n-base addition
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dy-T cells
CD4-CD8" or CD8*

« red pulp spleen

« intestinal epithelium
» epidermis

18 T cell receptor/CD3

» 2% of cutaneous T cells

oy-T cells

Function?
Little diversity in their TCR
Not interacting with MHC-peptide

Recognizing.....

heat shock proteins?
MHC Ib
phospholipids
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op-T cells
CD4*
CD8*

interact with MHC
(CD4* - MHC II)
(CD8* - MHC 1)

White pulp spleen
Peripheral blood
Paracortex Ln

Dermis 98% of T cells;
mostly memory cells (CD45R0O")
Epidermis 2% of T cells

ap-T cells - CD4*

Ag Presenting Cell

i

TREG
TH17
TH1 - helper cells
TH2 - helper cells




oy TGF-B, (IL-6)

7 - FoxP3

i j Binding of APC - inhibits further binding
‘ to TH cells

Express CCR 7 to migrate to Ln

IL-6

Express ROR-yt

Release IL-17: {} IL-6, CXCL8, CXCL2, CSF
 Efficient amplifier of inflammation

* Prolonged chronic antigen challenge
f\ « IL-12, IFN-y, CCL3, CCL4, CCL5, TLR-APC:
“ e IL-129
* Interaction with B cells: antibody production
- DTH
* Macrophage activity {

* Mast cells, IL-4, IL-6, (absence of IL-12, [FN-y)
‘1 '+ Interaction with B cells (CD40-40L):
' ' isotype switching
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Activated T2 cells secrete Treg cells suppress the activation Activated Ty1 cells
TGF-B and IL-10 and development of naive T cells secrete IFN-y
Qv o 0/‘\ 0
IL-10 IFN-y IFN-y

IL-10 and TGF-f act to inhibit IL-4 or IFN-y can inhibit IFN-y acts on Ty2 cells to

activation and growth of Ty1 cells development of Ty17 cells inhibit proliferation

IL-10
e L4 IFN-y 1Py
4 =
RORyt

Figure 11,7 Janeway’s Immunobiology, 8ed. (© Garland Science 2012)

Most cells / APC

N—— m—

afp-T cells - CD8*
CD8OLO(. MHC | q cDs8

CD8ap

« CD4 dependent: Cyt

Dual recognition of antigen by CD4 and CD8 cells
» CD4 independent:
TLR-APC: APC activation of CD8 cell
« IL-12, IL-18
* Cell lysis: perforin, granzyme
* Apoptosis: Fas-FasL
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T cells - activation —=

adhesion
molecules

1%t signal

(@ —
——f cD4

2" signal

3 signal

B cell development

Diversity
¢ BM: primates and mice

Bursa fabricii: birds

Horse, dog, cat, swine?

Somatic mutation -
“affinity maturation”

Terminal ileal patch: ruminants (sheep)
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—BCR
IgM /gD

B cell receptor complex

- Diversity: Rearrangement of the Ig gene (RAG-1, RAG-2):
Ilg heavy chain (IgH) - VDJ; Ig light chain - V,J

» Central tolerance: self antigens in high concentration
(apoptosis)

IgH rearrangement

G oo cu |
—
R1 -V, |N|D{N Cu r
R2 V27 N |DyN e Cu r
&_ T
TdT N-base addition

IgL rearrangement

Vy[NIJ,lC
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Antigen binding site:
Unique sequences, lengths and combination

Antigen binding sites:
hypervariable regions in
V segments

Complementary
determining
regions

8/16/13
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B cell populations:
light chain K and A

« dogs, cats, horses, cattle and sheep:
v" almost exclusively A chain
* mice and rabbits:
v'more k than A
* humans, swine:
vratio 1:1.5=x: A
+ limited clonality testing using light chain

B cell sub-populations

B1-B cells

L]

Predominate in the fetus

Self renewing in adults; peritoneal cavity
CD5, IgM (little 1gD)

Sparse in peripheral lymphoid tissues

Limited diversity - lack addition of nucleotides during Ig
rearrangement

Readily respond to bacterial polysacharides
Lack specific interaction with memory T cells
“‘Natural antibodies” (IgM)

Low affinity (no hypermutation)
Normal flora is considered “self”

8/16/13
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B cell sub-populations

B2 B cells

» continuously generated in the BM

* populate lymphoid tissues

+ BCR: IgM (Cu) and IgD (Cd) (mice, human)

» Upon 13t antigen challenge: release of IgD and IgM

Follicle: B.cell "8~
? K.: i;,?gu f;i"‘% :

o

- ".“

splenic white pulp 2 ; £

memory
B cell

4

recirculating
long lived

+ plasma cell

effector
lg secretion
short and long lived

8/16/13
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Thymus-dependent antigen ]

T cell dependent
1. BCR - recognizes antigen
2. Antigen processing

3. B cell presents processed
antigento T cell
4. Activation through CD40-

CD40L
Thymus-independent antigen |
T cell independent
é_}- 1. BCR - recognizes
I antigen
A 2. TLR recognizes TLR-L

TLR

Figure 10,2 Janeway's Inmunobiology, 8ed. (© Garland Science 2012)

Somatic hypermutation

With each repetitive antigen exposure -
activation / “boost” :

* Germinal center of lymph follicles (white pulp spleen
and lymph node)

* Point mutations in V,; V, segments

« Some mutations result in higher affinity binding to
antigen

* Increased activation of B cells with high affinity BCR /
plasma cells with high affinity Ig

+ Class switching

—> Affinity maturation

8/16/13
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“(a)1gG (c) IgE
5 \Hlnige
i region B
:3ggll:assses induction: 1I-4
inhibition: IFN-y

secretion; no
complement
binding

(d) IgA (dimer)

J chain

Figure 3-22 - Effective complement binding

Kuby immunology, Seventh Edition
©2013W. H. Freeman and Company - Immune complexes

B cells / plasma cells in the skin

Normal haired skin: ,

* No B cells, no plasma cells
Recruitment upon inflammation
* Memory B cells

* Plasma cell rich: mucous membranes, paw-pads,
m-c junctions

8/16/13
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; o Part of innate IS
Natural Killer (NK-) cells . CD3e

— =
o

Necrosis

Tumour cell \ “‘LL
)

“KIRs (FCcR:CD16)

The natural killer (NK)-cell response to tumour cells
Expert Reviews in Molecular Medicine©2003 Cambridge University Press

Histiocytes -
Progenitors
Macrophages CD34*
: Myeloid DC
CD18/CD11b :
CD18/CD11d (hematopoetic sites) CD18/CD11c

Activated by:

; Receptors: : IFN-Y’;'IL-t&d Gl\f;I-CtSF
. +) — activated effector
g cells of AIS
*LPS R (CD14") .
* mannose-fucosyl R
MCH | nPhagocytosis
+ MHC Il

8/16/13
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Activated macrophages are efficient effector cells:

killing of intracellular pathogens:
ex. Leishmania

oxygen free radicals
APC
TNF-a

Activated macrophage

CD40

class | &

TNF

MHC & receptor

.
class Il

B7
molecules w/

g 141 o]

— Histiocytes

Progenitors GM-CSF
Macrophages CD34* TNF-a
Myeloid DC
APC: antigen presentation
Subpopulations:
PRR: « Intraepithelial DC/

Membrane bound:
« TLR, R-kinase, CTR,
Intracytoplasmic:

« NLR, RLR,RNA
helicases, NonRD
kinases

Langerhans cell
* Interstitial DC
* DC lymphoid organs
(plasmacytoid DC)

8/16/13
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DC - antigen presenting cells: dAPC

MHC complex genes - polymorphism

* MHC gene products are polymorphic —

defines the range of antigens to which the
individual immune system responds

« Control peptide recognition and binding by T cells
(CD8* T cells, CD4 * T cells)
* Non-self MHC are recognized by 1-10% of T cells

8/16/13
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dAPC - adaptive immune response

T cells initially bind APC Conformational change
Tow-affinity Subsequent binding in LFA-1 increases
o LFA-T:ICAM-1 “:,:',,"m,‘"',"" affinity and prolongs
0 interactions cell-cell contact
AP C T cell
D4 TCR  LFA-1 A
CCR7
P : : A
Y : ' i 1
A TSI
MHC ICAM-1
class Il
CCL2 1 antigen-presenting cell
|’—\\— /7 (APC)
l CCL19 .18 Sed. [0 Garland Science 201

APCs deliver three kinds of
signals to naive T cells

RIRIRIERRPIEIR [FrPrRrRRIRr FPIER

TREG
TH17
TH1 - helper cells
THZ2 - helper cells

Figure 9.19 Janeway's Immunobiology, 8ed. (© Garland Science 2012)
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APC stimulates effector CD4 T cell,
to induce CD40OL and IL-2

Naive T cell Activated T cell
co40 MHC II MHC |
87
"‘“9""2”::""9 e moderate affinity| | high affinity
N\ v v il
Stimulation of APC through CD40
increases B7 and 4-1BBL, which B 8 - IL-2
co-stimulates naive CD8 T cell receptor
- ™
Ll o) )

Figure 9.27 Janeway’s Inmunobiology, 8ed. (© Garland Science 2012)

CTLA-4 binds B7 more avidly than does
CD28 and delivers inhibitory signals to

Down regulation of activated Ticels
activating signal: ) .
antigen-presenting cell
By L g
CTLA-4 B7.1 class i s

CTLA-4 'I TCR D4

e 9

activated T cell

Y, .

Figure 9.22 Janeway's Inmunobiology, 8ed. (© Garland Science 2012)
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dAPC of the skin CD1

f‘;‘;‘t " “k
P e

Langerhans cells
E-cadherin*

Slow turnover

Local self-renewal
Rel. toleraogenic

dermal DC cby gqf‘-#;"

CD90* (Thy-1) K‘ oap) ok ®

Fast turnover " J‘%“m‘ : '3

Renewal via blood born precursors|”. ’.\w Iy NS ‘.: "

Rel. immunogenic N N
Mast cells?

SCF, c-kit, IL-5
Differentiation in tissue
Mouse: MMC and CTM
« Other species:
tryptase

chymase

Skin —— « connective tissue mast cells (CTM)
 perivascular dermis
« human: 7000/mm3
« rarely in subcutis and epidermis
+ dogs: more numerous on pinna and chin
« cat: more numerous on pinna and feet

21



Immediate response: degranulation “
Ex: histamin, serotonin, TNF-a.. ECF-A, NCF,
kinonigenase

Late response: synthesized factors
Ex: LT, PAF, IL-3, IL-4, IL-5, IFN-y, tryptase, chymase

« Type | hypersensitivity (IgE-FceR1)

« Vascular tone, permeability

* Regulates inflammation: TrReg, DC

» Activation of MBP, ECP released from eosinophils

« Mediates triggers from NS (substance P, neuropeptides)
» Tissue repair (TGF-f, basic-FGF, proteases)

« Angiogenesis (VEGF, PDGF, heparin)

Basophils - recruitment to skin
 IgE dependent reactions
« basophil hypersensitivity (DTH)
+ tick manifestations in cattle
» produce IL-5:

v chemotactic for eosinophils

Neutrophils
Innate immune system
* Phagocytosis
* Proteolytic enzymes

8/16/13
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Eosinophils

GM-CSF IL-3 IL-5
@.

| bone marrow

circulation

epithelial interface:
skin
(respiratory tract

uro-genital tract
gastro-intestinal tract)

RANTES w
cyclophyllin
: : v
histamin

TNF-a
IL-5
C5a‘ ;
binding to b1 integrins ¢

8/16/13
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proteolytic enzymes:
- metalloproteinases
- gelatinases

- - macrophages

- - neutrophils

- - mast cells

Eosinophils - skin
= Parasites
Type | hypersensitivity
Mast cell tumor

Examples:

« Furunculosis

« Pemphigus foliaceus
+ Atopic dermatitis

« T cell ymphoma

8/16/13
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SIS

SALT - skin associated lymphoid tissue
* keratinocytes

* lymphocytes

* Langerhans cells (LC)
+ endothelial cells

Exo-SALT )
v upper epidermis, y0 T cells

Endo-SALT
{‘E)\Tvér epidermis, superficial dermis, aff T cells

P

- N

PIAPPIRIZIZRIPIPIZIR]

Skin Immune System

Innate IS

Adaptive IS

Homing Ly

Induction of primary immune response
Immunity to previous encountered pathogens
Avoidance of deleterious immune responses (tolerance)

8/16/13

25



SIS - cellular components

* Keratinocytes

» Dendritic APC:
» epidermis, follicular epithelium: LC
* dermis: Der DC

* Microvascular environment:
* Endothelial cells PCV
* Mast cells
* skin homing T cells:
« af Tcells
* vdTcells
» neural cells and neural dendritic processes
* draining lymph node and HEV

SIS - humoral components

Immediate response to PAMPs binding to PRRa .

* Antimicrobial peptides

* Inflammasome

+ Complement components
* Immunoglobulins

» Cytokines

+ Chemokines

* Fibrinolysine

* Neuropeptides

* Eicosanoids

* Enzymes

8/16/13
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defensins cathelicidins
N Antlmicmbial—peptide
—~DNA complex
% Q

£

Infection Bacteria\ /. )

s Antimicrobial
IL-1 famil " proteins

el

Epithelial IL-T7AR, L
cell IL-22R

-3 Macrophage

© G5, JOk
E—:EEE—"© lﬁq}} Dendritic

Proliferation

7 ol . DNA

MARMNK

Apoptotic

T.17 cell Neutrophi cell Tissue
Kolls JK; et al. Nat Rev Immunol, 2008;8: 829-35.
Defensins i
Cathelicidins
d # . L ] QO.Q @
(p-defensins) —*o: o o,00

Electrostatic Attraction

Binding to Surface

O—» O —bd’—)eh
Lpidl g Lipid il Gly.~lipd Il

Lipid Il Binding

e

Sass V, et al. Immun, 2010; 78: 2793-2800; Ganz, T. Nat Rev Immunol,

Pre-propeptide:

- signaling
sequence

- propeptide

- mature peptide
(C terminus)

2003; 3: 710-20

8/16/13
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f NLRP3
Inflammasome NAD  LRR Multiprotein oligomer;
PYD  Composition depends
. on activator
CARD
Caspase-1 Asc Pathogen activators
Sterile activators | Bacteria-derived
n Pore-forming toxins
Self-derived (S. aureus, Clostridia)
ATP Flagellin
Cholesterol crystals Peptidoglycan fragment
Urate crystals RNA
Glucose DNA
Amyloid B
Hyaluronan Virus-derived
RNA
Environment-derived Influenza M2 protein
Alum
Asbestos Fungus-derived
Silica B-glucans
Alloy particles Mannan
UV radiation Zymosan
Skin irritants J Hyphae
Protozoa-derived
Hemozoin
s Cell death
Box 5-1 Figure 1 cleave pro-IL-1 to . .
Kuby Immunology, Seventh Edton active IL-1, IL-18 apoptosis, pyroptosis

© 2013 W. H. Freeman and Company

The Barrier Foll KC

Microbiom

Keratinocytes and
envelope:
20% lipids

Sphingolipids
Cholesterol
Free fatty acids

Langerhans cells

v “protective
lipids*

v INOS

v Antimicrobial
peptides

28



Keratinocytes guide “homing” of leuckocytes into the skin

Keratinocytes
recognize
pathogens:

PRR - PAMPs
PRR - DAMPs

cell membrane

nuclear membrane

intracytoplasmic

diacyl triacyl
lipopeptides

dsRNA ssRNA

lipopeptides

Endosome CpGDNA plasma membrane
I Binding of bacterial ligands to NOD
Cytoplasmic NOD proteins reside in induces recruitment of
the cytoplasm in an inactive form RIPK2, which activates TAK1, leading
to NFxB activation
intracellular bacteria,
muramyl dipeptide
oriE-DAP
LRR (N IKK
repeats TAK1
M
\ 2
%—cmo
RIPK2
[lm ‘ e
NFxB IxB

8/16/13
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Keratinocytes are APC

* MHC I
« MHCII

- B7
+ CD40
* ICAM-1

s > TCR — CD8+
> TCR — CD4+

— 3> CD28
— 3> CD40L
= » B2 integrins

“Immune privilege” of anagen hair follicle: MHC | low/neg

Immune-suppressive factors:

o-MSH
IGF-1

HAIR IN
ANAGEN

Hair Shaft

Dermal
Papilla

IL-10
TGF-B

Counteract IFN-y

|

Sequester follicular
auto-antigens (anagen/
melanogenesis)

}

Not accessible to
CD8* T cells

8/16/13
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Hair Shaft

Dermal
Papilla

MHC | low/neg

HAIR IN

ANAGEN TLR
ftp-der § g it IL-17

MHCI {11
TNF-a / \@

Follicular “shut down”:

catagen phase

tH B-def .

IL-1ﬂﬂ
TN

“Trigger” of inflammation: “irritators”

PAMPs

el

TLR
IL-17
TNF-a
IFN-y

\Mmm

Rolling: E-selectins Binding: § 2 integrins - VCAM-1/ ICAM-1

8/16/13

31



PAMPs

TLR
IL-17
TNF-a
IFN-y

18t step to adaptive immune response

Cell migration

B-def IL-1

°® ICAM-1— CD18/
Ccb1n
s \o @
040, cmﬁ

0 Collagenase
Stromlysine ( )

0 Elastase

Fibronetin, Metalloproteinases
Laminin () (‘)

Hyaluronic acid, collagen)

8/16/13
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|IL10

\ neuropeptides
a-MSH
CGRP

33



8/16/13

CDASRO

LFA-1 VLA-4

ICAM-1 VCAM-1

a8 &

Activated peripheral i
vascular endothelium

| Figurene y gy, 8ed. (© Garland Science 2012)
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SIS — microvascular
environment

normal skin

ICAM-1 (CD54) B2 integrins on leukocytes
ICAM-2 (CD50)

inflamed skin
ICAM-1 upregulated B2 integrin ligation
E-selectin expresses (CD62¢) CLA antigen

VCAM-T expressed (CD106) | p1 integrins: VLA-4 /

(CD49d/CD29)

Keratinocytes release cytokines /chemokines

35



Leukocyte migration - inflammation

£3N5 <} A - - R
A selectins =%

¢ chemokines
. .
@ ntegring ————-

Leukocyte ~ 1a. Attachment 2. Activation
1b. Rolling 3. Arrest and Adhesion
Bldod Strengthening
~a e
N é):b 4 4 Transendothelial
Endothelium S L migration

W/

Basement —
membrane

Tissue

Cutaneous mast cells — microvascular unit

recruitment of
leukocytes

8/16/13
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SIS - neural/peptides

Neuropiptides / neurohormones

KCALCA/ﬁC/%F
ot

Substance P: IL-8R

IFN-y effects!

CXCL10

R |
CGRP: IL-8R
B7-2 : v
cytokines cytokines

a-MSH IL-10

IL-81

Anergy / tolerance

» Antigen overload: T cell apoptosis

* Absence of costimulation (B7, CD28, CD40, CD40L)
* TRrEG: IL10, TGF-B; suppression of TH response

» Lack of yo-T cells: impared tolerance

+ Antigen-specific suppression

8/16/13
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Autoimmune disease

Lack of central tolerance: AIRE — mutation

Lack of peripheral tolerance: TReG insufficiency
Exposure to cryptic antigens (ex: nuclear antigens)
Alteration of self by haptens (ex: drugs)

Cross-reactivity: low affinity B cell receptor may react
with similar antigen

Antigen spreading: T cell activated by a new antigen
may subsequently recognize similar self antigen

Genetic make-up: MHC
Contribution of TH17: amplify immune response
IL-23: binds to p40 subunit of IL-12 receptor

Techniques

8/16/13
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'*'?'2 . Immunohistocheistry
]r Monoclonal Ab
- recognizes a single

]
Polyclonal Ab Al I A A

recognizes multiple
epitopes
Monoclonal Ab

// \\ JI% ||_| zigznssri)tei\(/:ii’:;i/dty
||j e

Polyclonal AB
+ specificity
higher sensitivity

“know your antibody”
Know what to expect!!!
Use correct controls!

Species specificity
Species it has been produced in

Does antibody work in formalin-fixed tissue?

Antigen retrieval:
¢ enzymatic

+¢ citric acid

¢ heat

39
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Imprints / aspirates / snap frozen tissue

< - avoid chrystals/clefts

> small piece in cryomold
> add OCT (liquid at room temperature)
> remove all air bubbles

Alir- dried:
> at +4°C (1-2 days) > methylbutane in small flask
> keep frozen -g\OOC (with dessicator) > liquid nitrogen in cryocontainer

> immerse flask with methylbutane
in container with liquid nitrogen

> bottom and and rim solid - center liquid
> carefully immerse cryomold into
methylbutane until solid frozen
(20-40 seconds)

> keep block at -70°C in plastic wrap

> keep frozen at any times!!
> sections cut with cryotome

“know your antibody”

> Know the location of the protein of interest!

“Negative result”

» make sure you compare the controls

» with tumors - may not rule completely rule out a cell type
(tumor cells change expression of proteins)

40



Cross-reactivity of antibodies

1. Does the Ab work in a different species? (best for highly
conserved antigens)
2. Is the Ab recognizing the correct antigen in a different

species? (species-specific differences of expression, ex: CD4, CD80,
CD86; background issues)

® Immunohistochemistry /
immunofluorescence

Flow cytometry

® Immunoprecipitations /
: e immunoblot
identification of the * Amino acid sequencing

protein of the antigen

‘+ control: tissues from
primary species ° p

Clonality testing

Identification of polyclonal vs. clonal T and/or B cell populations
reactive vs. neoplastic

T cells

> T cells rearrange their T cell receptor TCR (RAG-1, RAG-2 genes)
> TCR aff
> TCRyd

> each T cell has a unique sequence and length of the TCR

TCR
CcD3 I I cD3
l € ‘Y q

3 ke

TCR
cb3 cD3
| LLE

ap T cell receptor/CD3 vd T cell receptor/CD3

8/16/13
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TCR gene rearrangement - TCRG preferred target for clonality

testin

» most TCRap rearrange TCRG prior to TCRB

v8-T cells and of-T cells rearrange TCRG

» structure of TCRG less complex than TCRB

high homology (lack of D segment)

>
o
O
—

TCR

3’ primer

G S dddd D ddddd Dl =
N e

5" primer
e

L o S N e S il Sl R
o
B o o e o o oe oo ne[o ot o oo a0 e e a o o
LLm_llLILILILLILILILI

P R R R Rt

.I'l.]'llll\l

B e o o
A L L L L A
ﬂﬂﬂﬂ“"“ﬂﬂmuununuﬂﬂﬂﬂu

s -

R &\\\\l\\\Al..

"W w

[ S G G A L L L L M M M M M M M M

e = NICee i

CDR3
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controls example: clonal example: pseudoclonal
eg PC C [bl.m. " wson 0606110 0606110 D‘fnlol% VI0407% V9040790 V90407%h
BO1 B02 BO3 AD9 A10 Al Al12 HO9 H10 H11 H12

'neg | pc | ¢ |

Capillary electrophoresis: TCRG

C oC pcpc c ¢

Clonality testing

B cells
B cells rearrange their B cell receptor IgH -
> variable region of the released antibody
Each B cell has a unique sequence and length of the IgH variable region
KDE: - deleting element: A or k light chains: V and J region

nrepetitive exposure to antigen

Ab class 4

“switching” Additional mutations:
Primers may no longer be able to bind
— fasle polyclonal response

8/16/13
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PCR
» DNA template 3 %
’ 5 %
denaturing / melting
5. ,
G 3
annealing y
* polymerase activity
G A 3
TA &' A $om
3 " A AG(:CCG 4 p 5 ’
o - :
u2 ¥

Quantitative PCR - TagMan

3 probes: Primers (p), internal TagMan probe (I TMP), reporter dye
(FAM), quentcher dye (TAMRA), phosphate blocker (P)

5! ; *

50-150bp

37

- DNA polymerase has 5’ -3’ exonuclease activity

= Release of fluorescent light measured every 7 sec

= Intensity of released fluorescent dye directly related to
amount of cDNA in the sample

4

ABI prism ’

i & >4 * e
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Flow cytometry

Quantitative analysis of cells in solution

Evaluation of individual cells labeled by Ab conjugated with fluorescent dye

Flow cytometer

cells in suspension

analysis

~— histogram
—dot blot
contour blot

c
o
m
p
u
t
e
r

@0 8 ® O 80 O
- -

LGL leukemia

31 FLON463810 #3:FLON463013

(Ciffate EDIAE = | [
& g cD3 }

Dot blot

1907 10t 182 190 1M 180 100 102
FLI-H\FL1-Height ——> | FLI-H\FL1-Height ==

|
|
I ¥31 FLOW463018

{ CD8a

Diagnostic purposes

v immunophenotyping of cells in solution
(aspirates, cell suspensions)

v’ peripheral blood: leukemia

Clinical follow-up

v residual disease / success of therapy

2
e b -
BT T U T TN T Rt

| FL1-H\FL1-Height | F
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Example: Airdale terrier, 10 year old, fs

+ generalized skin ulcers

e worse on caudal dorsum and
perineum

Skin ulcers

+ HCT=39.8%
platelets = 523,000/ul
WBC = 43,300/ul
neutrophils = 19.052/ul
lymphocytes = 19,052/ul

‘,& f Y serum calcium = 12.2md/d|
epitheliotropic
lymphoma

Airdale terrier, 10 year old, fs

Cutaneous T ceII. Lymphoma (MF)- y5 lymphocytosis

+ Day (Flow993)

* Lymphocytes 19,000/ul
/= Immature, cleaved nuclei
= PCR clonality - TCRG* *

TCRy5 - VA
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Western blot

Identification of a (glyco-)protein based in its molecular weight:

cytoplasmic and membrane-bound proteins

Westernblot

cells in solution

cell lysis :
electrotransfer
- to membrane
glycoproteins ovRAaTG

in solution

_—.

Western blot

Westernblot

: division of the membran in
identical samples

E E E E E Detectlon by
avidine-HRP

: immersion of strips in diluted Ab
solution (biotinylated Ab)

| DAB / NiCl,

chemiluminescence
autoradiography

8/16/13
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Western blot

+ identification of antibodies in patients
serum:

v"autoantibodies

< K5/K14

[+ plectin
@ BPAGI
wmlcgml o634
filaments @ collagen XVII
/ laminin-5
a
- @ collagen VII

anchoring
fibrils

(7277777

2
7
4

C P IgG

H< 290

Fi< 250

< 145
<125

Immunoprecipitation - immunoblot

Identification of a (glyco-)protein based in its molecular weight:

membrane-bound proteins

Immunoprecipitation

g ' biotinylation of
cell surface proteins
‘ [ cell lysis

' biotinylated proteins in
solution

\' precipitation to insoluble bead

$ &

. isolation of insoluble
complex (centrifugation)

2—@

48



8/16/13

Immunoprecipitation - immunoblot

Immunoblotting

| SDS-PAGE of
biotinylated proteins 1

m 11: 456 7 DAB / NiCl,
: Detection by
o B avidine-HRP
chem
autor:

iluminescence
adiography
Y

electrotransfer
to membrane
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