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Sélection positive et négative des
repertoires lymphocytaires

1. Introduction
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Les lymphocytes B et T

Immunoglobulin

)
-

1 %

B lymphocyte T lymphocyte

—> caractérisés par leur récepteur specifique d’antigene
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Diversité des chaines Ig et TCR

» La diversité des chaines d'lg et de TCR
est le produit de

— Combinatoire des segments V(D)J
— Appariement IgH/L, TCRao/p3 or TCRY/5

— Ajout/élimination aléatoire de nucléotides a la
jonction des segments geniques (CDR3)

ﬁ
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Estimation de la diversite (2)

I.:IA BBl Sources of possible diversity in mouse immunoglobulin and TCR genes

IMMUNOGLOBULINS off T-CELL RECEPTOR y8 T-CELL RECEPTOR

Mechanism of diversity H Chain k Chain a Chain g Chain v Chain & Chain

ESTIMATED NUMBER OF FUNCTIONAL GENE SEGMENTS*

101 85 79
13 0 0
4 4 38

POSSIBLE NUMBER OF COMBINATIONS?

Combinatorial V-J 101 X13 X4 85 X4 79 X 38 21 X2 X 11 6X2X2
and V-D-J joining 5.3 %103 3.4 xX10? 3.0 X103 4,6 X 102 24
Alternative joining - - - + +
of D gene segments (some) (often)
Junctional flexibility 4 +
~1015 ~1018
N-region nucleotide addition* +
P-region nucleotide addition

Somatic mutation

Combinatorial association of chains + +

*Immunoglobulin data from Table 5-2; TCR data from Baum et al., 2004, Nucleic Acids Research 32:D51.

A plus sign (+) indicates mechanism makes a significant contribution to diversity but to an unknown extent.
A minus sign (—) indicates mechanism does not operate.

*See Figure 9-8d for theoretical number of combinations generated by N-region addition.

Table 9-3
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company




Parallele differenciations Bet T

Antigen-independent phase Antigen-dependent phase
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Mise en place des répertoires

Moelle osseuse/Thymus

/ Locus IgH/TCRp Locus IgL/TCRa \
Vv DJ C Vv J C
Répertoire L HE - L B
potentiel/ ' “ ’ '
génetique ﬁirangfy/
Répertoire
émergent 6}2 BCR/TCRaj
Sélection positive 1ol
K Sélection négative y /
Répertoire Lymphocyt
disponible% mature e@ BCR/TCRap

Périphérie
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Sélection positive et négative des
repertoires lymphocytaires

2. Sélection des répertoires B
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Sélection des lymphocytes B (1)

Cell-bound self-antigen Soluble self-antigen
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B immature

Deletion Anergy
= death by apoptosis = long term inactivation

Receptor editing =
reactivation of V(D)J recombination

|

B cell with receptor for non-self antigen

© 2000 John Wiley & Sons, Inc.
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Sélection des lymphocytes B (2)

Immature B cell (bone marrow)

Elultivalent
self molecule

Soluble
gelf malecule

Low affinity noncross-
linking self molecule
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Déletion clonale (1)

Mice with Mice with
liver-specific anti-K®?
K®transgene transgene

Double transgenics
with K’and
anti-K® transgene

Figure 11-15a
Kuby IMMUNOLOGY, Sixth Edition

© 2007 W.H.Freeman and Company
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Déletion clonale (2)

Single transgenic Double transgenic
(anti-K?) (anti-KZK?)

Bone marrow Bone marrow

K%binding
B cells ——>
K-binding
B cells =—>

migM —— migM —>

Lymph node Lymph node

o =]
= -
S w S v
2= 23
x Y x Y
(+a] o

Figure 11-15b

Kuby IMMUNOLOGY, Sixth Edition
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Anergie (1)

Transgenic Transgenic
(HEL) (anti-HEL)

Double transgenic
(carrying both HEL and anti-HEL transgenes)

Figure 11-14a
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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Anergie (2)

Nontransgenic Anti-HEL transgenic Anti-HEL/HEL
double transgenic
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IgM expression on membrane (arbitrary fluorescence units)

Figure 11-14b
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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Sélection des lymphocytes B (3)

Strong ligation of IgM by sell antigan

il -

AV 4
A new recaplor specificity is now expressed

v
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Selection des lymphocytes B (4)

IgM IgD IgM
@5% @Qws

Conventional B cells
Attribute (B-2 B cells) B-1 B cells

Major sites Secondary lymphoid organs  Peritoneal and pleural cavities

Source of new B cells From precursors in bone Self-renewing (division of existing
marrow B-1 cells)

V-region diversity Highly diverse Restricted diversity
Somatic hypermutation Yes No

Requirements for T-cellhelp Yes No

Isotypes produced High levels of IgG High levels of IgM

Response to carbohydrate Possibly Definitely
antigens

Response to protein antigens Definitely Possibly

Memory Yes Very little or none
Surface IgD on mature B cells Present on naive B cells Little or none
Figure 11-5

Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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Sélection des lymphocytes B (5)

Selection by
self antigens

|QM+++ |QM+++ IgM+
lgD* lgD* . gDttt

CDs*CD43+ / \ CDB-CD43+ ™ | CD5-CD43-
CD23" CD23 CD23*

B-2

NATURAL ANTIBODY HIGH AFFINITY ANTIBODY
ADULT B-CELL POOL
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Hypermutations en absence d'antigene

mutations in Jyd-J,5 introns flanking VDJy4 rearrangements from splenic and blood B cell subsets

Table IV.
Donors Age Tissue CD20-positive Number of sequences

|
(months) B cel Total Mutated  Range Number Frequency/
subsets total

Somatic

Mutations

Frequency/
mutated
sequences

Sequences

blood lgD*CD27+ : 0- c 116 154

lgD-CD27*

blood lgD*CD27"

lgD-CD27*

T-dependent

'germlnal center switched

Waw
— Q7
early  mmature 'Mmature/ :
immature ransitiona gM*CD27"

—»(:)—»(:)-; .
g (B) ©)

igM™ igM™

(A) v P:
BONE MARROW X pre-diversification :
O-0— @
marglnal zone ! igM, IgG, IgA

igM* cp27* plasmocytes

selection for
shorter
CDR3 sizes

naive

hypermutatlon
umtypa switch G and igA
i plasmocytes

pre-B

T-independent

Isotype switch

pre-immune repertoire '| immune response

IF2010 BMC423 IF-IlIb

IgM*IgD*CD27* humaines

Zone marginale de la rate
Mutations somatiques
Diversité CDR3 « normale »

Donor #2

, —CD20*—

Donor #1

2.2| 4.3

0.9 | 92.6

V6 spectratyping V;3.15 spectratyping

naive
Igb*cD27"

j n ﬂ lgD*CcD27"
MMWMLV Iigp*cp27t =¥ lgp*co27t
o MHI\MUUWW“MM

*
lgb-cD27* M IgD"CD27*
*#* *

H-CDR3 length
.‘

naive

H-CDR3 length
_-‘

Weller et al. (2008) J. Exp. Med 205:1331.




Hypermutations en absence d'antigene

lgM”
BONE MARROW
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T-dependent

mature switched

naive

germinal center
ge ”aw
— o
pre-B early immature immature/ .
immature transitiona gM*CD27"

+Q+0~
oM™

hypormutatlon

|sotypa switch QG and gA
. plasmocytes

\ (B) (C)
A Y £
X pre-diversification :

o+-Q—

marginal zone | igM, igG, IgA
igM™ CcD27" ; plasmocytes
selection for !
shorter
CDRS3 sizes
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isotype switch

pre-immune repertoire ' immune response
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Compétition antigénique

Antigenic competition between

TABLE 11-7 sheep and horse RBCs

IMMUNIZING HEMOLYTIC PLAQUE
ANTIGEN ASSAY (DAY 8)

Agl Ag2 PFC/10%
(day 0) (day 3) Test Ag spleen cells

None HRBC HRBC 205
SRBC HRBC HRBC 13
None SRBC SRBC
HRBC SRBC SRBC

*PFC = plaque-forming cells.

Table 11-7
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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Dominance clonale: idiotype T15 (1)

Anticorps inhibiteurs Nombre de PFC anti-PC/rate

120 000
115 000
117 000
800
950

-S5160, S104, 2E8 et F6 sont quatre anticorps monoclonaux anti-T15, une
immunoglobuline IgA,x anti-phosphorylcholine.

-S160 est dirigé contre un épitope de Iga; S104 est spécifique de IgA,k; 2E8 et F6
sont des anticorps anti-idiotypiques.

-Les quatre anticorps ont été utilisés pour tenter d’'inhiber des plages d’hémolyses
locales (PFC) obtenues en mélangeant in vitro des cellules de souris BALB/c anti-
PC, de la PC couplée a des globules rouges de mouton et du complément.

IF2010 BMC423 IF-llib
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Dominance clonale: idiotype T15 (2)

TABLE 1
Number of PC-Specific Foci and Percentages of TI5* Foci as a Function of Development

Total number Frequency
Number of of cells Number of (in 10¢ Number of
donor mice® analyzed PC* foci spleen cells) T15* foci %T15*

Age of
donor mice
_in days?

58 2 X108 0
52 2 %108 0
31 2 X10° 0.125
17 2 x10° 0.875 28.5
13 3 x10* 1 1.2 40.0
7 108 1.7 57.1
108 13 3.2 69.2
1.8 x108 30 4.1 80.0
1.5x108 28 4.6 89.2
1.2 x10* 18 3.7 88.8
2 X108 69 8.6 91.3

*The day of birth was counted as day 1. Thus, an age of 2 indicates 1 day after birth, age of 3 indicates 2 days after birth, etc.

"Spleen cells from mice born within 12 hr of each other were pooled. Results from experiments performed on different days were pooled for the table.
“Calculated as per Sigal et al. (1977).

Vakil, Briles & Kearney (1991) Dev. Immunol 1:203.

IF2010 BMC423 IF-IlIb 35



Dominance clonale: idiotype T15 (3)

Injection néonatale de R36A S. anti e
pneumoniae + challenge R36A Ti51d
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TABLE 3 2 .
b Challenge léthal S. pneumoniae

- Pouvoir protecteur du sérum de
neonatal adult 3 days 10 days souris préalablement exposées?

Treatment of serum donor Alive/dead postchallenge

None R36A 7/0 5/2
R36A R36A 0/4° 0/4¢
None None 0/7° 0/72

No serum 0/7¢ 0/72

“Different from none/R36A at p<0.01.

"Different from none/R36A at p <.0.001. Vakil, Briles & Kearney (1991) Dev. Immunol 1:203.
‘Different from none/R36A at p<0.06.

IF2010 BMC423 IF-IlIb 36



Sélection positive et négative des
repertoires lymphocytaires

3. Sélection des répertoires T

IF2010 BMC423 IF-lllb
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Onsel of TCR-J and 7
Raarrangemant

c-kit
' TCR-uff
% TCR-1&

BONE MARROW

$ ﬂenl:lri-l'

NK Celis ?

Godfrey and Zlotnik (1993) Immunol. Today 14:457.
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Sélections positive et negative (1)

» Selection positive: le TCR doit avoir une
certaine reactivité avec une molécule du
CMH du soi

» L'expression du co-recepteur CD4/CD8
suit la restriction pour le CMH
- CD4/classe Il et CD8/classe |

« Sélection négative: les cellules T
autoreactives (reconnaissant CMH
+ peptide du soi) sont eliminées

IF2010 BMC423 IF-lllb
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Sélections positive et negative (2)

. RHTESL ST e

CIVERSIFICATIOMN OF T CELL RECEPTORS (TCRs)

e

DEATH BY DEATH BY MEGATIVE SELECTION POSITIVE SELECTION
DEFALILT DEFALILT (signaled deaih) {signaled survival)

L SURVIVAL
and

FMATURATION
e - -

apoptotic ool

to peripheral ymphoid argans

IF2010 BMC423 IF-IlIb 9 Elducation thymique
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' TCR-uff

% TCR-1&

BONE MARROW

CU'N* Dendritic Cells
e ﬁ. endritic Ce

n-u."

COHCOE TR0 T-Calls

MK Celis ?

T-Lineage Commilmeant 7

Godfrey and Zlotnik (1993) Immunol. Today 14:457.
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ROle de I'épithélium thymique
dans la selection positive (1)

EXPERIMENT

(A . B) F, (H-2a/b)

(@) Thymectomy
(2 Lethal x-irradiation
Strain B thymus graft (H-2b)
(A X B) F; hematopoietic stem
cells (H-2a/b)
& Infect with LCMV

Spleen cells

N

LCMV-infected, _LCMV-infected

[l strain A cells JJ [L strain B cells ﬂ
No killing Killing
Figure 10-5 part 1

Kuby IMMUNOLOGY, Sixth Edition
2007 W H. Freeman and Company
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CONTROL

Infect with LCMV

(A X B)F,

l

Spleen cells

SN

LCMV-infected; LCMV-infected
[L strain AceIIsJJ [L strain B cells JJ

Killing

Figure 10-5 part 2
Kuby IMMUNOLOGY, Sixth Edition
2007 W.H. Freeman and Company

Killing




ROle de I'épithélium thymique
dans la selection positive (2)

Proliferative response
of primed T-cells fo KLH

Graft with Irradiate and Prime with | on antigen-presenting
» thymus » reconstitute with  m» KLH cells of haplotype

of haplotype X k bong marrow

Thymectomize
X k mice

H-2° H-2*

dGuo-
treated

K

dGuo-
treated k

IF2010 BMC423 IF-lllb



Sélection positive & CMH (1)

Mutant with MHC class Il Mutant with MHC class I
iransgene expressed in thymic iransgene expressed that
epithelium cannot interact with CD4

MNormal MHC class I MHC class ll-negative
expression

Both COE and CO4 T cells matura Only COE T cells matura Both COE and CD4 T cells matura Cnly CO&8 T calls mafurs

IF2010 BMC423 IF-lllb 64



Sélection positive & CMH (4)

LYMPHOCYTES

3
e 1

i Y

B LE ‘.:é’

B6-EY 1-A~- B6CD11c-ES I-A~-

Fonds C57BL/6 I-E-(I-Ea), I-A*

IF2010 BMC423 IF-IlIb

CD8 >

Brocker, Riedinger & Karjalainen (1997) J. Exp. Med. 185:541. 65



Sélection positive & CMH (3)

Effect of class | or Il MHC deficiency
on thymocyte populations”

TABLE 10-1

KNOCKOUT MICE

Control Class | Class Il
Cell type mice deficient deficient

CD4~CD8~
CD4+*CD8*

CD4*
CD8*

“Plus sign indicates normal distribution of indicated cell types in thy-
mus. Minus sign indicates absence of cell type.

Table 10-1
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company

IF2010 BMC423 IF-IlIb
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Sélection positive & CMH (4)

IF2010 BMC423 IF-IlIb

Influenza-
infected
target cell

Thymocytes
in transgenics

TCRT/CD4t8*t

TCR*/CD8?t

Figure 10-7
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company

Class | MHC
(H-2k) |/
afB-TCR genes

YRR

H-2k H-2¢
transgenic transgenic

+ +

=+
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Sélection positive & CMH (2)

Transgenic receptor recognizing MHC class | Transgenic receptor recognizing MHC class Il

Cnby COB" T cells mature

IF2010 BMC423 IF-lllb
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' TCR-uff

% TCR-1&

BONE MARROW

¥

cD4a4* Dendritic Cells
e ﬁ. endritic Ce

S

n-u."

COHCOE TCR-G[4 T-Crlls

MK Celis ?

1} T-Lineage Commitmeant ?

Role des
peptides
du “soi”

Godfrey and Zlotnik (1993) Immunol. Today 14:457.
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Induction de la tolerance
Inject CBA cells

NEWBORN

A STRAIN

LITTER-MATES I .
ADULT

Graft with

CBA skin

ﬂ

Graft rejected Graft survives

- ROle des peptides du soi - Déléetion clonale
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Déletion clonale et superantigenes (1)

o TCR
Vs — . .
) . Peptide for which
uperantigen TCR is not specific
Endogen?us . _, ——— Class Il MHC
superantigen is &
membrane bound

Figure 10-16
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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Déletion clonale et superantigenes (2)

LIRS EXE Exogenous superantigens and their VB specificity

Vg SPECIFICITY

Superantigen Disease’ Human

Staphylococcal enterotoxins
SEA Food poisoning 1,3,10,11,12,17 nd
SEB Food poisoning 3,8.1,8.2,8.3 3,12,14,15,17,20
SEC1 Food poisoning 7,8.2,8.3,11 12
SEC2 Food poisoning 8.2,10 12,13,14,15,17,20
SEC3 Food poisoning 7,8.2 5,12
SED Food poisoning 3,7,8.3,11,17 5,12
SEE Food poisoning 11,15,17 5.1,6.1-6.3,8,18
Toxic shock syndrome toxin (TSST1) Toxic shock syndrome 15,16 2
Exfoliative dermatitis toxin (ExFT) Scalded skin syndrome 10,11,15 2
Mycoplasma arthritidis supernatant (MAS) Arthritis, shock 6,8.1-8.3 nd

Streptococcal pyrogenic exotoxins Rheumatic fever, shock nd nd
(SPE-A,B,C,D)

“Disease results from infection by bacteria that produce the indicated superantigens.

Table 10-3
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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Déeletion clonale et superantigenes (3)

TABLE 11
VB Specificity of MMTV Encoded Super-antigens

Chromosome

Super-antigen

VB specificity

References

7
18
11
16

C3H-exo
BALB/c tumor

Mis-2

Eic-2/Mls-3
Mls-1
Dvb1i-1

Etc-1/Dvbi1-2

Dvb11-3
Mis-2

3
14
3, 17a
3,5.1,52
6,7, 8.1,9
5.1, 5.2, 11,
17a
5.1, 5.2, 11,
12, 17a
11
3
16*
19a*
20
14, 15
2

41
44
89, 92
35, 40, 41
41
39, 40

33, 34, 38,
39, 40, 55
39
41
26, 27
—

29
42, 43
90

*Super-antigen implicated but not yet demonstrated.

'R. J. Hodes, unpublished.

IF2010 BMC423 IF-IlIb
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Déletion clonale et superantigenes (4)

IF2010 BMC423 IF-lllb
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Déeletion clonale et superantigenes (5)

(a) Bacterial
superantigen Viral superantigen
ag SEA, TS5ST- (mtv)

aniigen-presenting cell antigen-presenting cell

MHC [P ]] @

class |l
@)

=

r— [ i
= s i
"‘"f,E

e
. 3 -1?: _.:I.: |

T cel ik o | Mtv7*
Tew L ; ' -

@ Current Biology Ltd/Garland Publishing {C) Current Biology Ltd/Garland Publishing
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Déletion clonale et superantigenes (6)

Table 1. Stain distribution of some i ted from Annu. Rev. Cell Biol 1993.9:101-28)
MIV{i1I |3 11 |13 |14 |17 23 29 {30 131¢
Chromosome |7 |11 {1 14 |4 {414 ;6 |6 |12|Y
cM from centromere {31 [ 72 8 |47(10120 (32 [
Vb Specificity 3,5 ' 11, {3, {NEINE}7 {16
(VB allele if npth) 17 . ' 12 | 177
Strains H2 |IE 7 7§17

A/] - |+
AKR/] -
BALB/cBYy]J
B10.BR
C3H/He]
CS57BL/6}
CS57BR/cd)(a)
C57L/]) (a)
C58/]
CBA/CajJ
CBA/]}

+ +[+[+ +[+]+ +

OoE N o wlo|~ =lals o

+ +

IF2010 BMC423 IF-Illb Scherer et al. (1993) Annu. Rev. Cell Biol. 9:101. 78



Sélection négative & superantigene (7)

CD4/MHCII

CD8/MHCI

C57BL/6 H-2P
BALB/c H-24

IF2010 BMC423 IF-Illb Baey & Thomas-Vaslin (2009) non publié. 79



Sélection négative & superantigene (38)

L1 B6
M B6-E

B6 CD11c-Ed

Fonds C57BL/6 I-E-(I-Ea), I-A*

IF2010 BMC423 IF-IlIb Brocker, Riedinger & Karjalainen (1997) J. Exp. Med. 185:541. 80



Déletion clonale et TCR transgenique

1 ] ; ki | ' . L]
- % . 4 2" - 1 . w o
] iy G b < " p - |
Proliferating cells Apoptotic cells

IF2010 BMC423 IF-IlIb
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CTL
H-Y specific
H-2Dbrestricted

Clone TCR
Male cell (H-2D?) a and B genes

B

J

Male H-2Db | Female H-2Db

H-Y expression + -

Thymocytes

CD4—8—

CD4+8t

CDa+

CcD8+

Figure 10-8
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H. Freeman and Company

Female cell
(H-2DY)




Sélection et TCR transgenique

Selection in SCID mice transgenic
for H-2DP/H-Y TCR

Positive selection

Megative selection

Transgenic H-2P

C[M 8 TCR™ |

..-;m+ﬂ+mn+ -

r T e e

IF2010 BMC423 IF-lllb
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Experimental procedure—fetal thymic organ culture (FTOC)

Remove Place in Porous membrane

Growth
medium

Figure 10-9a
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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Development of CD8* CD4~ MHC I-restricted cells

Thymocyte
Thymus Amount of Thymic CD8* T-cell

donor peptide added

Degree of

stromalcell  development

Normal

None

Peptide

(-) Weak signal

TCR transgenic
TAP-1 deficient

None

Optimal

Minimal

() No signal

Approaches

() Strong signal

Minimal

Figure 10-9b
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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In normal APC, H-28 calalyzes the
dissociation of the invariant chain fragment,
CUP, and the binding of other peplides

T cells recognizing self peptides are
deleted during thymic development

T cells fram nurr;'lal animals do not
respond fo their own uninfected APCs

In H-2M-deficient animals, CLIP is not
removed and ofther peplides do not bind

Teells specific for self peplides other
than CLIP are not deleted

T cells of H-EM-daII:;.!Imt animals make a
sirong response fo self peplides presented
by normal wninfected APCs

activation

87



Peptides agonistes, antagonistes (1)

Peptide ligand altére (APL)
= peptide analogue d'un peptide immunogene

Agoniste - Conserve certaines fonctions d’activation
Antagoniste passif > Compétition pour le CMH

Antagoniste actif = induction d’anergie, modification
de la cascade d’activation

IF2010 BMC423 IF-lllb
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Peptides agonistes, antagonistes (2)

Partial Full
No Activation Activation Activation

high

Active
Antagon ism

Passive
Antagonism

=
R
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o
=
=
20
T
=
J
o

I
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I
I
!
I
]

Structural Homology ——p»
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Peptides agonistes, antagonistes (3)

receptor

self

peplide |
HHI i

ke thymic epithelial cell thymic epithelial cell

Cell fails lo be positively Cell rescued from programmed Cell induced fo
selected and dies by cell death, survives and undergo apoptosis
apoptosis maltures

{E-_-.} Current Bi{ll{lg"- Ltch/ Garland Pl'hlishinﬂ
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' TCR-uff

% TCR-1&

BONE MARROW

CD-:'M-" D |:| 5
e ﬁ. endritic Celis

n-u."

COHCOE TR0 T-Calls

MK Celis ?

T-Lineage Commilmeant 7

Sélection
CD4/CD8

Godfrey and Zlotnik (1993) Immunol. Today 14:457.
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Sélection CD8/CMHI & CD4/CMHII (1)

{a) Instruction (h} Stochastic
— CD4CDB’ T/, —— (04 'C08 ===
Class | Bias by Classt  [nitial MHC a0 No bias by Class |
co-engagement engagement co-engagement
' 1% \% %
= b lin 4] - + i ] i
CD4'CD8 CD4CD8 CD4’CDE CO4"CO8
i 0
: Clags | Conformation step(s) 1 Class |
i by MHC co-engagement 0 bp
1
' \Y
Dieath CD4 CDA Dieath D4 cpa’
£ 1S rvenl D00mon in lmmurseogy
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Sélection CD8/CMHI & CD4/CMHII (2)

INSTRUCTIVE MODEL
CD4+8+ CDS8

engagement signal
@ - @F

CD4loghi CD4-8* T cell

CDh4

engagement signal
—_— —

CD4+8+ CD4higlo CD4+8" T cell

Figure 10-10 part 1
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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Sélection CD8/CMHI & CD4/CMHII (3)

STOCHASTIC MODEL
Able to bind 3
s Ag + class | MHC @
- @ < CD4-8+ T cell
Random Not able to bind

o :
cDa+g*+ < CD4 (CD4loghi Ag + class |MHC— Apoptosis

Able to bind E
— Ag + class Il MHC @
rT) @ — CD4+8~ T cell
andom .
Not able to bind .
CD4+8+ J cps CD4higlo Ag + class Il MH c—) Apoptosis

Figure 10-10 part 2
Kuby IMMUNOLOGY, Sixth Edition

© 2007 W.H.Freeman and Company
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Selection CD8/CMHI & CD4/CMHII (4)

Modele cinetique d’engagement CD4/CD8

Intermediate
cell

TCR+ coreceptor Signal
signal persists
> >

DP CD4SP

Coreceptor | Signal
reversal ceases

v

CD8SP

Current Opinion in Immunology

IF2010 BMC423 IF-lllb Singer, A. (2002) Curr.Opin.Immunol. 14, 207-21§g



Sélection CD8/CMHI & CD4/CMHII (5)

Modele cinetique d’engagement CD4/CD8

Surface phenotype Un arrét du signal

promeut la
différenciation en
Moderate-affinity lymphocyte T CD8SP

MHC-I-specific TCR

4higlo 8 Signal
cessation

g Very low-affinity
RS MHC-I-specific TCR

mmmm CD4 coreceptor
é} CD8 coreceptor

Current Opinion in Immunology

IF2010 BMC423 IF-lllb Singer, A. (2002) Curr.Opin.Immunol. 14, 207-21§¢9



Sélection CD8/CMHI & CD4/CMHII (6)

Modele cinetique d’engagement CD4/CD8

Surface phenotype Un Signal persistant
ghiglo Signal promeut la
persistence différenciation en
lymphocyte T CD4SP

MHC-II-specific
TCR

(%) (%)

Coreceptor-

DN
TCR // independent TCR
signal
4+ +—

mmmm CD4 coreceptor
é} CDS8 coreceptor

Current Opinion in Immunology

IF2010 BMC423 IF-lllb Singer, A. (2002) Curr.Opin.Immunol. 14, 207-21%¢(



Sélection CD8/CMHI & CD4/CMHII (7)

No Peptide LLO1g0-201 Ovazs7-264 No Peptide LLO190-201 Ovaszs7.264

IF2010 BMC423 IF-IlIb Tyznik, Sun & Bevan (2004) J. Exp. Med. 199:559. 101



Conclusion
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Sélections centrale et peripherique

B
|

galf antigens

Irrurrsaburea
Iymphocybas >

maturae
nalve

ymphocytes |

central lymphoid organ
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Notions de réepertoires (3)

 La diversiteé des reécepteurs speéecifiques de
‘antigene du répertoire disponible de
ymphocytes matures peripheriques
conditionne la capaciteé a repondre aux
antigenes du non-soi.

» Cette diversité disponible est en fait faconnée,
notamment pendant la  différenciation
lymphocytaire, par les antigenes du soi.
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There is only one immune system! The view from
Immunopathology. A. M. Silverstein and N. R. Rose.
Semin. Immunol. 12:173-178, 2000.

- The immune system does not ‘decide’ that a stimulus is deadly or harmless
and respond accordingly.

- The world is not divided between the self and the not-self (foreign). The
immune system does not ‘know’ the difference. Only obedience to the
immunological rules defines what is tolerated and what is intolerable.

- SELF IS ONLY THAT COLLECTION OF POTENTIAL IMMUNOGENS THAT
CANNOT STIMULATE A RESPONSE (or only a subliminal one) AT THAT TIME
AND PLACE! This inability, which we name immunological tolerance [...] is the
result of a multitude of central and peripheral down-regulatory mechanisms that
have acted according to their own rules.

- Any ‘foreign’ epitope can become ‘self’ if administered appropriately, and any
‘self’ epitope can become ‘foreign’ and cause autoimmune disease, if tolerance
is overcome with an adjuvant, by an intercurrent infection, by molecular mimicry,
or by a variety of other means.

- Again, the immune system does not ‘choose’ immunoprotection or
immunopathology in response to a challenge; both will occur in any event, and
the fixed rules only determine the relative balance of the two.
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