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Structure of antibodies

Four polypeptide chains

Two identical heavy chains

Two identical light chains

Four disulfide bonds

Disulfide bond -----




Structure of antibodies

Four polypeptide chains

Two identical heavy chains

Two identical light chains

Both heavy and light chains
contains globular domains
called lg domain

Disulfide bond -----

g domain i )




Structure of IgG domain

s TWO [3 sheets held

together by one
disulphide bond




Structure of antibodies

Variable (V) regions

Antigen binding

Recognized by immune cells




Structure of antibodies

Variable (V) regions
Antigen binding

Each variable region is
composed by two Ig
domains, one V4 and one V.

Recognized by immune cells




Structure of antibodies

Variable (V) regions
Antigen binding

Each variable region is
composed by two Ig
domains, one V4 and one V.

Recognized by immune cells

Three Ilg domains on the
heavy chain,

One Ig domain on the light
chain,




Structure of antibodies

Each antibody has
two identical antigen
binding sites



Crystal structure of IgG




Fc and Fab

Fab region
Fragment antigen binding

it contains the antigen
binding portion

Fc region
Fragment crystallizable

It’s involved in effector
function

e Fc receptor binding

e Complement binding



Fc and Fab

Papain
digestion

Fab region
Fragment antigen binding

it contains the antigen
binding portion

Fc region
Fragment crystallizable

It’s involved in effector
function

...In the old times, these features were
C C discovered thanks to proteolysis



F(ab’)2 region

Pepsin digestion




Interaction sites in the Fc region
have now been fully characterised

FcyR binding

(= .
C1q binding &4
*Not visible

FcRn binding ' .., ‘ h "' y FcRn binding
Protein A/G binding s - ¥ Protein A/G binding



A closer look to the
variable regions

In the VL and in the VH, sequence variability is higher In
three stretches of residues, called complementarity-
determining regions (CDR)
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The three CDRs
correspond to the loops

_ - regions
122 - correspond to 3
sheets



Heavy and light chain CDRs are
typically engaged in Ag binding




Our immmune system designed
other creative solutions




4-5 The hinge region of the immunoglobulin molecule allows flexibility in binding to
multiple antigens

Figure 4.5 (part 2 of 2|\_|.Xm¢ummmmmmu@mmmm 22017)
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Isotypes

Five distinct classes based on the structure of the heavy chain constant regions

IgG

. Heavy chain domain ‘ J chain

@ Light chain domain @ Secretory component



Isotypes

Five distinct classes based on the structure of the heavy chain constant regions

IgG IgD

Fab

. Heavy chain domain ‘ J chain
@ Light chain domain @ Secretory component



Isotypes

Five distinct classes based on the structure of the heavy chain constant regions with
same sequence
C regions for
IgM and IgE contain 4 Ilg domains
IgG, IgA and IgD contain 3 Ig domains

IgG IgD

. Heavy chain domain ‘ J chain

@ Light chain domain @© Secretory component



Isotypes - summa

Antibody classes IgG IgM IgA IgE IgD

Heavy chain Y n o € 0

|
Light chain K A KorA KorA

TEY

Relative MW 146 < X <170 kDa ~ 900 kDa ~ 320 kDa ~ 160 kDa ~ 184 kDa ~ 190 kDa

Structure

In humans and mice more frequent K chain. Ratio can be different in case of lymphomas



Functions of Isotypes

Isotype of |Subtypes [H chain | Serum Serum | Secreted form Functions
antibody concentr. | half-life
(mg/mL) | (days)
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Secreted and membrane associated antibodies
differ in the amino acid sequence of the carboxy-
terminal end of the heavy chain C regions

Secreted IgG

Q{ﬁ Membrane IgG
Hydrophobic
Tail piece \ transmembrane

region

Cytoplasmic tail

> V region e | ight chain C region
e Tail piece @ Cytoplasmic tail
emm» [ransmembrane region

e y heavy chain C region



Antibody Affinity

antigen-antibody reactions applying the Law of Mass Action
are reversible

equilibrium constant or affinity, K,

IS given b
Ab  Ag  AbAg RS

H +-\——‘~
~ [AbAg]

e [Ab] [Ag]

K=

© Fleshandbones.com Roitt et al: Immunology 6E

The recognition of antigen by antibodies involves non covalent reversible binding



Affinity and avidity

‘Valency of  Avidity of
l]teractiol lwteractiol

I N\
’22* }Q\‘& | | IgM are the first Ab
3 1 Monovalent Low
| | to be made and are
usually low affinity
1gG n
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IgM have 10 antigen
binding sites
[ | = IgM can
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high avidity



Antibody half-life

Te half-life is the mean time before the number of antibody molecules is
reduced by half in the blood

Yo ¥y

v 4 days

. Heavy chain domain ‘ J chain

o Light chain domain @ Secretory component

21-28 days

- v

More high for IgG1 and IgG2 then IgG3




Why IgGs last longer?

| 74 IgG released

lBIOOd pH 7'41 from FcRn by "\
Plasma extracellular pH ﬁ‘
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The FcRn allow the transport
of IgG through the placenta

%J@

Maternal blood
(physiological pH)
Syncytiotrophoblast
Early
endosome
Acidified
endosome
L% FcRn binds to Fetal circulation
the Fc portion of (physiological pH)
\: antibodies like
W |IFX and ADA
and releases
18(3 e fetal Nature Reviews|
circulation
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Legame delle Endocitosi Mi j Fusione dell'endosoma
i oA d;ﬁendosonnvmso e rilascio della IgA

Lume

Epitelio

FIGURA 6.9.

La transcitosi delle
IgA. La figura mostra
le diverse tappe che
portano all'esportazio- %
ne delle IgA dimeriche
dalla lamina propria in- g

testinale o bronchiale
al lume dell'organo, un
fenomeno denominato
transcitosi. -




