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EEiliAd, G2MHINEREeESREHNEAS

Layers of self-tolerance

Type of tolerance Mechanism Site of action
H *lz ﬂﬁ':l’ =7 Central tolerance Deletion Thymus
* Editing Bone marrow

Physical barrier to Peripheral organs

o =ye] Antigen segregation self-antigen access :
*ﬂ.}/_‘?\ I-SI?.I ﬁ to lymphoid system (e.g. thyroid, pancreas)

Cellular inactivation by

) '\_'\—‘A o . s 5 . .
9" }a ﬂlﬁ' ~ Peripheral anergy weak 5|gna.llng without Secondary lymphoid tissue
co-stimulus
SE Suppression by cytokines, ||| Secondary lymphoid tissue
TJ:J [J '|"_-'ET§|H H@, Regulatory cells intercellular signals and sites of inflammation

Differentiation to Th2 cells,

. i s i e Secondary lymphoid tissue
gEH H@ X % Cytoking:deviation I'T;tt?ﬂr::fiae?r';?;‘:‘ry and sites of inflammation

A2 3zE ; : — Secondary lymphoid tissue
E.IE Bi B B,% Clonal deletion Apoptosis post-activation and sitasof Inflammation

faY
4

Figure 14-2 Immunobiology, 7ed. (© Garland Science 2008)
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Immature B cell (bone marrow)

Multivalent Soluble Low-affinity No
self molecule self molecule non-cross-linking self reaction
self molecule

EE e

8 igM ¢ IigM
< = < = < = < =
N N N N

Clonal deletion or Migrates to Migrates to Migrates to

receptor editing periphery periphery periphery
<o = < = o = < =
A4 NV NV
6 % IgD igm| | gD IgM
. . Mature B cell
Apoptosis Anergic B cell (clonally ignorant) Mature B cell

Figure 7-12 Immunobiology, 7ed. (© Garland Science 2008)
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Mewly emarged

{Imnmu} & unls

of lymphocyta

S, rECUrsor
@

Lyrmphecid

Self antigen present
in genarative
hwmphoid organ

/- \

TS M S s
B :
EE ELELE 3
=
£3
Ba
®E
o =
a Maturation of clones Central tolerance:
not specific for deletion of lymphocytes
self antigens present specific for self antigens
in generative organs | | present in generative organs
Mature ‘E"
Ilymphocytes
Self antigen in
paripharal tissuas
Forelgn !
antigen \

Peripheral (secondary)
lymphoid tissues

Immune response
to foreign antigens

@ o

Peripheral tolerance:
deletion or anergy
of lymphocytes that
recognize self antigens
in peripheral tissues
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Mon-productive APC:T-cell interactien
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[
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T Cell T-Cell
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COr Elimination T-¢cell proliferation
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TafETLRE (clonal anergy, XFRTVLFERRE)

ERLEN S, T. B4 EANA SPUE N ITCR BEBCR, {EHX}i1ZHT
R 2 Dhie BB RN ZPRAS . PURIREEIEE, H S NET
QH?IH’PJ'?QH,/\QHB’FJMHC—QﬁAgg/\%TﬁﬁE FeEE S, HAH
AR IAILRE AT, TE AT, TARAREHENL, 4T

MR (clonal anergy). JGAB RIS/ RIS = (UnB = Th 41 Hu 4
HIERD , AgeiEth, T T RMIRAS.

Inactivates T cell (anergy)
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T FEBRR (Clonal deletion )

FAET AN R ELS B BRI T BAH A o] a8 i v B 15 BRI
BT RIEM 5. 5o FETE R BT 5 S RX I 52 HL A B AN
AR B RN 7 B B PR SR TAH M I TCRA H ZURF =7 1 H &
R B A ERANT), miXMANE R H SPURIKRE 5, 5]
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PTG R HEAANE R E 2 B B BA ML BT B 1T 5 2 1K Fas,
MEGE TR & R iAFasL, —# A BAEH S 30ELFas+BC KA
AT, MIM4ERF B 552 .

T 41 H-B 4H A BT A-T 40 M 2 [8] I FasLTFas 45 &, R 31
AICD (activation-induced cell deathii 175 FHIAHREAET:) , £ H
B I AT 24 B 5B A 48 7 %




T fEZ M (clonal ignorance)
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3) FHEERHEBHL Immunological privileged sites
TSR I W PURA S R R, (H2 AT AR Jo i Bt B8 A

R EIAL: . BRAIE . T8 2R NI, RS
SNE, BHEDAGHEFR, XI5 # G S

o2 B8 e AL P R DR X B 1) 1) A T S i A2 IR S -

1) AR, PHIEGE R i A N B PUR SR E AR IEIA, FH
15 B0 728 20 Bk N ER S 58T

2) Gy ER IR N B 2RI S WATGE-by IL-4. IL-10%5 38 75 14 4 it
Al F15R ik FasL, FHIR 40 TESR 40 L I T EE -

Immunologically privileged sites

Brain

Eye

Testis

Uterus (fetus)

Hamster cheek pouch
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4) AT T Regulatoy T cells
5 B G I N AT DAY T 5 P T AR A I AEAS R B

‘Deletional tolerance (recessive) Regulatory tolerance (dominant)

Self-reactive T cells
are deleted in the
thymus. Occasionally,
a self-reactive T cell

T cell specific for Cytokines (IL-10 and
self antigen becomes| | TGF-B) produced by

seI:-‘:'::ci?::?l‘e::’ells a regulatory T cell Treg inhibit other
can be activated (Treg) self-reactive T cells

In the periphery

may escape deletion

APC

Thymus Periphery

Thymus Periphery

Figure 14-9 Immunobiology, 7ed. (© Garland Science 2008)
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Autoimmuntiy:
The “Immunology Definition”

Failure of immune tolerance
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2. 1B RN ERRHN—8BFR

BEREMERR (autoimmune disease, AID)
X BB R ERNSHAELFZE A IS BRETR .
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2. 2B BB ERE A
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S HFREE B RRERR

| B0 PR - R 15 25 X
RI% ( Insulin-dependent

diabetes mellitus )
KRR BT = E
B2 SR ELA I
1$E{$3}441E1Ff]o

FEEIR: 2K, . K
M. Z28. RE T,
Z 1. M1 NESE. RIRAF
W 21E11-12%

HBBERES, ARSHRSRENRT
13 as%Eh
BEM

RS R0 2 RS A AN R
2B SRS RN AR E S ERFENE R
HE

Type 2 Diabetes: Insulin Resistance

[\ - (I \_~ Glucose
‘\Insulm v/

& e ©Po

. G
3J , \/j @

5 A

b
p
P
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S HFREE B RRERR

H B 58 MR 2k 2R I
(Autoimmune Addison’s disease)
B R R 5 T RE AR E SRR BT Ak AR FRI7
18554F 15 i FH 9% [E] = £ Addison T iR
Tﬁ?km?%EPﬁf%ﬁE’J@%Tﬁﬁi TG e v B4 1Elﬁ
Z W E %*XT”XJ:H%LQQHEH@EI’JQ%&VTEET?HEH@, H
ﬁXTH%L&EI’Jz%ﬁﬁ Eﬁifﬁfﬁﬁ’] - BRI ER
A i oONkEZENE, H AR ER N |
EU%EI’J%%LEJ“H( PIREECTBER
IR W8V N E KIER. FRE
Wi REARA, v BRIESS T
(G Eﬂfﬂiiﬁé\ BRUUE LE T
b2 5

- She was treated many years
ago for pulmonary TB. What
are the other causes of this
condition? 29



S HFREE B RRERR

HEEX, (Vitiligo)
B R — b B2 R e 3 (= S e

ﬁﬂ?&ﬁ kf)?é EEIH?EWF@

F Aﬁﬂ/ﬁﬂF‘ﬁf EI’JT)LE—@%EQHJH’@EI’J

PUA S BIR G B ™ AR R

1 XU = R B e AR B IR B
KANA—HBUIR B ABE, mf AR
LA RRER.
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ARG E B R ERR

JFHRETFEREEESME (Primary Sjogren‘s Syndrome )

JR R TR 2Rk (PSS) 22— LATHIR . MV 43 WA 2D 9 RFAIE
Pttt B Bt sm. 2054 5-5 5 S, TRLR
EOE ) R IR R ANTERR, BTG IER 55 E Bl
=AY QY S ANV ﬁ‘ﬁél_ﬁ@?}fmﬁmfhmﬂ%ﬁl_ﬁ'ﬁ
FRIBRT . KREMLATEIRIE . 8 52955 UL 2 R PENL R
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sRE AL ( Ankylosing sponaylitis ,  AS)

FERE: BT I AT RE, &A& ] FECEMECT
e emE, AR RIESWMEE . SRR E T LM,
HE90% L FHETFHLA-B 273 K], T fd A N7%.

T BE 517 - f%‘ﬁxfhéﬂﬂﬂ'@/x/lﬂ’%‘*ﬁ%%%ﬁi, | L IR B £ 4
W5E1, —rﬁ@%ﬁﬁ’]nénﬁ

T T NS
{ / A
| \/ "'(”\\ " \>‘”
¢ g
)l -‘f "&) (f T \
L

-AJ

X/

Normal anatomy Ankylosing spondylitis

4,

)5 - ‘ ,.1 -
& | Normal ’(-“ : Loss of
| S-curve / / normal

of spine \ curvature
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B SRR EE
- R BRFTHITURRE 7
MERE. LFRE

X R W 54

- TURBAS IR SRR
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3.2 riEiAMAEE T ENER
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£ RBR B BE AR 2 (LB R AT A2 R

B8 &NMET. BB - BRRRENE SR
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3.3 A ¥R

TR —— LR HE

Gl EE I AE SN

15 OABLA I E5EDK
wENCUL LIEE.
FIREA L FPUR,

> TEH NER'E 2 AR
PO TR

@ Z PR A H AR o B
H (HSP) 5 AHSPLL K

Z M ZUFAE AT PR
SENERE % 12T E)

PERT R SRR TEIRTT R |

SLEFIOMIR SR,

Group A Strep present in
throat infection; expresses
large amounts of M protein

Antibodies against M protein
can bind to molecules on
cardiac cells that are very
similar to M protein

Antibody-induced injury to
heart valves and sarcolemma




3.4 R ¥ 5K epitope spreading

ORI, FREPURRENEE, ARG E SN IARL AN, EEEA L

BERIZPUR, BEE RN BRI RREE, HUA T 4RE T B 2 PURRA (BY MR
f) FEARIE, I EFCONRALY K

0 B S PR B RRRCR AL B 5 S B PR A T pe ket 1R PE RS, APCRE % 2
HH BNV EMREN, ShERENE, FEALRBN . 5RGEMELHRIE. KX
PESRTT R« 2 MR AE R & 2R MR PRI 1A A A < o

apoptosis Tolerance
A: Dominant epitope @E‘ S—

R O Y ®

— ©
}-\_SZ%TE,‘J giss ’ 4%;&%% V‘ﬁgs . B: Intermediate epitope :. w ‘ 2
RBEL GRRIEEM) O 9 % Y 2

B,%\ﬁ%{{j ( Z:% E:g §‘21E‘E§'\E<jjs' ) C: Cryptic epitope @; ‘ --s:l:“.i?‘.l > ‘ Memory »

proliferation ‘
D: P1Y or P9V epitope D i ’ ‘
.-\4.1i\'ulion.‘ ||I C

%40
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T. BN 2 v B30

> VF 29 AR A e % AT A, HLPS /s
2 20 B AR M O & T, BYH,
(O 1 B S SEMET Bk

) >R RO REG L) R
= ERETAIN, ALFE E G TN

el e Presniuion p—— Th14RBEFNTh24BRETHEELEE
Delayed-type ) )
>Thi4RETIREIGR, 258 || SR o™
BT MEAID (AR B 24K e NG Cytoknes oors
W R 2 R REALRE i ad ﬁﬁﬁﬂﬁw

/:T—,l*é ) E,(J Eﬁi : graft rejection

> Th2di g Thesgom, = 59F ™ cell_ _Thacel
FEE KPR IEAID (ANSLE. 2BJR, ' T

BRI 9D WIRAE;  IFN-yH

Th120 i 3 7] 2 5 SLERIZE KT . |

9\%%& E@ Ziéﬁ o A model to illustrate the complex balance between T helper 1 (Th1) and 14'52 cells

Expert Reviews in Molecular Medicine ©2000 Cambridge University Press
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8 R EEEAE,

ADZBREEMED, FEEEEIMETNERZ
REFNSINEERHBEEEANER.

Disease Gene Mechanism
APS-1 AIRE Decrea_sed ex_pression of
_ self-antigens in the

(Autoimmune polyglandular thymus, resulting is a

syndrome type 1) defect in negative
selection

IPEX FOXP3 _I?reecrseased generation of

(Immunodysregulation, J

polyendocrinopathy, enteropathy,

X-linked)

ALPS FAS, FASL Failure of apoptotic death

(autoimmune lymphoproliferative
syndrome )

of self reactive T or B cells




Causes of Autoimmunity

Genes

i g |
(7 -
- -'/:’1-\\
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