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Innate Immune Syste Adaptive Immune System
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Central or primary lymphoid organs
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P PART | An introduction to immunobiology
 d and innate immunity

Chapter 2 Innate Immuntity:The First Line of Defense
Section-1 Anatomic barriers and initial chemical defenses

| Ma Hongdil
4y Institute of Immunology 15
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viruses, | Tnnate Immune System
bacteria

fungi, Innate immunity

| protozoa,
worms. (immediate:0-4h)

The first lines of defense

Innate Immune Barrier

Mechanical, Chemical, Microbiological

Innate immune molecules

Lysozyme, Antimicrobial peptides: (Defensins,
cathelicidins, RegIII, histatins)

Complement system
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viruses, bacteria fungi, protozoa, worms.

first barrier against infection
- - -

Epithelial cells joined by tight junctions

:'I Longitudinal flow | Longitudinal flow Movement of Tears
;: of air or fluid of air or flund mucus by cilia Nasal cilia

Pulmonar :
surfactan¥ Enzymes in tears

and saliva
Enzymes (pepsin) (lysozyme)

a-defensins
(cryptdins) a-defensins Histatins

Lamellar bodies oy A by ;
3 Reglll (lecticidins) Cathelicidin B-defensins
Cathelicidin Cathelicidin

Microbiological Normal microbiota

' t : 0 Low pH
;| Chemical A el

B-defensins
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profozoa,
worms.

Innate Immune System

Innate immunity

(immediate:0-4h)

The first lines of defense

Innate Immune Barrier

Mechanical, Chemical, Microbiological

Innate immune molecules
Lysozyme, Antimicrobial peptides: (Defensins,
cathelicidins, RegIII, histatins)
Complement system
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Sensors of virus

TLR-3 (dsRNA),
TLR-7,8 (ssRNA),
TLR-9 (CpGDNA)

detect viral RNAs and
DNAs of extracellular
material entering the

endocytic pathway

cGAS (dsDNA)
RIG-T (ssRNA)
MDA-5 (dsRNA),

detect nucleic acids present
in the cytoplasm of a
virus-infected cell as a
result of viral replication
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Immune systemRB#HKZ “self“sa “non-self"wyses

Innate immunological
recognition

D
[ Germline-encoded receptor i

Pattern Recognition
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protozoa, Innate immune molecules
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Lecture-05
Kenneth Murphy, Paul Travers, Mark Walport

PART | An introduction to immunobiology
and innate immunity

Chapter 3 Induced responses to Innate Immunity
Section-2 Induced innate responses to infection

/.:‘ mahong~ dl@ ustc.édu.cn

Institute of Imnmunology 29
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Immune Molecules
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La. @2 (D IL-1 family; @ Hematopoietin superfamily (IFN family) |

13 GTNF family; @ Chemokine family.
gb.me:b'st:(D a%2(autocrine); @ == %(paracrine); 3»1z %(endocrine)

\c.TEmAE (D) 234 (pleiotropy); @ 4 t£(redundancy); @) #-at:
| (synergy); @ #=3xtt(antagonism); 6 Rz£: (Network),
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Innate immune cells

1 Neutrophils: are first wave fo enter an inflamed site
2 T1.Gs: Produced CKs fo provide protection in early infection.
ILCs: NK,ILC1,ILC2,ILC3,TLi
ILC1:IFNy
ILC2:IL-5,IL-13
ILC3:IL-22,IL-17

c ITAM: NCRs and NK62D
._ NCRs NKp30, NKp44,NKp46 ]_ (altered self)

NK62D: " ligand: MICA/B
"rqrrs_(CD16) ADCC. F e
eptors : ITIM ; MHC class I mol', il
J '%ell '
1. NCR/NK GZD-cytotOX|c3*gr'anu '
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Innate Immune System

Epithelial Barrier
Mechanical, chemical, microbiological Innate immunity

| viruses,
| bacteria
fungi,

| protozoa,

| worms. _ o
Innate Inmune molecules (immediate:0-4h)

Lysozyme, Antimicrobial peptides
complement, CKs, Chemo, CAMs

Early induced
Innate
response
(early: 4-96h)

@\unedefense, Immunesurveillance, Homeosfc@
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A structure of a typical antibody molecule
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A structure of a typical antibody molecule
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structure of a typical antibody molecule
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A structure of a typical antibody molecule
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The interaction of the antibody molecule
with specific antigen

Antigen and hapten Forces of Ag-Ab

AD (epitope), interactions
linear epitope
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Lecture-07 |

Kenneth Murphy, Paul Travers, Mark Walport

PART Il The recognition of antigen

Chapter 5 The Generation of Lymphocyte Antigen Receptors

Section-1 Primary immunoglobulin gene rearrangement

Prof. Wei Haiming
ustcwhm@uste.edu.cn
Institute of Immunology 13
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How does generate complete genes that
encode Ig?

Lymphocyte-specific: RAG1/2
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ow does generate complete genes
that encode TCR?

‘ Lymphocyte-specific: RAG1/2: RSS

Development ‘
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How does generate the diversity of
fhe immunoglobulin/.TCR' repertoire?

| 1. Combinatorial diversity

~
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How does generate the diversity of
the immunoglobulin/TCR repertoire?

1. Combinatorial diversity BM @) Thy

2 - Junctional diversity BM Thy

8;; of diversity M ©

4. Somatic hypermutation
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How many immunoglobulin classes in human?

5 domain  IgM: pentamers and hexamers

4 domain IgD
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How does generate the secondary
diversification of the antibody repertoire?

Gene class switch

Somatic : hefest
conversion recombination

hypermutation
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PRI E I FFAREIR

MHC I pathway MHC II pathway

Intracellular Extracellular

nucleated cells cDC. BC. MAC

Cytosol Endocytic vesicles
(proteasome) (endosome-lysosomoe)

Antigenic Peptides 8-10aa 13-18aa

Peptides bind to MHC class I MHC class IT

Peptides-MHC
complex formation

Degradated in

ER MIIC

TAP1, 2, Erb57,
Molecular chaperone |tapasin, calnexin, Ii,HLA-DM
calreticulin

Presented to CD8*TC CD4*TC
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Kenneth Murphy, Paul Travers, Mark Walport

Immunobiology (8ed)

L ART Il The recognition of antigen

Prof. Wei Haiming
L&lﬁz‘m\i[ﬂi'&ﬂ i!uiﬁ
Institute of Immunology 55
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| Polymorphism

Polygeny Polymorphism Polygeny

hMHC-I: 6383 alleles Diversity of

hMHC-I: HLA-A,B,C hMHC-I: 2050 alleles |
| hMHC-Ii: HLA-DR,DQ,0P 2010 SiClolectcigy
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Antigens, superantigens and Alloantigens

*Nominal anﬁg\e\ns: 0.001% to 0.01% of T cells

*Alloantigens: 1% to 10% of T cells

o Superantigens: 2% to 207% of T cells

B Specialized MHC class I molecules act as ligands
8 for the activation and inhibition of NK cells.
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T-cell recognition of antigens is MHC restricted

MHC restrictior l

antigen-presenting cell

antigen-presenting cell antigen-presenting cell

Recognition No recognition No recognition

Figure 5-20 Immunobiology, 7ed. (© Garland Science 2008)
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5-15. Many T cells respond to superantigens

Superantigen, SAg
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Immunologic Recognition

| TCR-CD3 complex (ITAM) |

Signaling R BCR complex
TLRs,NLRs (ITAM) TC co-receptor

| RLRs, STING BC co-receptor | | Co-stimulatory molecules
| inhibitory receptors

1.the synthesis of new proteins
nduce cell division and differentiation

3.induce cell death 64
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Signal transduction of TCR and BCR

Co-stimulatory signaling'is required ; -
for naive T cells activation BCR cross-link by antigen

antigen CD19

/ CD21

T cell

\
‘ Lk~ Syk ' F / BCR complex
zap-70 S E S5

TCR:CD3 complex Bl GynioniLyn

16 , BCR Lipid kinase
- 1. Src-family: Lc Blk, Fyn or Lyn

2.
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Signal pathway & transcription factors in T and B cells activation
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small G protfein

Ras-MAP Kinase
cascade
GTPase

Phosphatase kinase

! % | !

Inhibifory: signaling receptor on LC downregulate immune responses

Checkpoint Blockade:Approach'to tumor therapy. that aﬁeﬁ)ﬁs To

intferfere with' the normalinhibitonyssignals that regulate lymphocytes?

NE . ™ o

-



https://v3.camscanner.com/user/download

Central or primary lymphoid organs

Bone

Self Tolerance

A2 E=u98 tolerance

s
Y

@ Blood and Lymphi circulation

gl
."_\;
iy

&
o

The Development and Survival of 2YARCEIS
L

67 Uit
: 4 . B
< g b W e SR
< 2 r RS
Ao 2 (",
TR (W ol LA RN £
i )
’ b "l"



https://v3.camscanner.com/user/download

]

Developm;ﬁ:r of B_lymphocyfes ‘

1. I—>—>

2.begins heavy -chain rearrangement

pre-BCR
l\h( @ inhibits further heavy-chain rearrangement

@) enforces allelic exclusion.
@) cell' proliferation - o

2\ =
. - VitoJ %
| 3.light-chain' rearrangement @ - & -
u Y igM. 2 IgM
Small pre-B IgM IgM ) .

4iB cells central tolerance-negative selection of: B cells B-cell'follicles
@ Deletion’ (@ Receptor Editing. @ Anegry. (@ Ignorant
5.B cells peripheral tolerance Q
@ Apoptosis @) Anegry () Ignorant
6.B cells subsef: .
@B-1 ®B-2 (FBC)  © M2ZB (B-2)
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Lecture-13
Kenneth Murphy, Paul Travers, Mark Walport

A \'
PART Il The development of mature lymphocyte
receptor repertoires

Chapter 8 The Development of B and T Lymphocytes

Section-2 Development of T lymphocytes
Section-3  Positive and negative selection of T cells

iste.edu.c
Institute of Immunology 0
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Development of T lymphocytes Al
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Development T lymphocytes

7. T cells-Positive selection EC-apTCR
@ Thymic cortex =

@ MHC-restricted:

® TF: ThPOK =»

8. T cells-negative selection
@ Thymocyfes: cortex or medulla

. @ SP T cells : BM-derived APC

(® Central tolerance: Deletion

o)

]-"l.'hge»lls maturation: Thymic medulla T cells-SlPle —->perip ral®

,c.ells;_‘ peripheral tolerance: @ AICD @ Anegry

® 15T, dETCs (15T) © N
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Peripheral or secondary lymphoid organs

Mucosal Lymph
Immune System Nodes

Inflammatory Site

@munedefense, Immunesurveillance, Homeostasis
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LYMPHOCYTE RECIRCULATION

®© © ®
Arterial circulation
0 ® @ @ _©

®) Thoracic

Efferent
lymphatic

Afferent: lymphc


https://v3.camscanner.com/user/download

=3

f Development and function of secondary lymphoid organs

sites of LN & PP.
2\
- @, + & —
fetal
stromal cells TNF SF

@ ccl21, cCL19 CXCL13
°°R77IM CXCR5
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cDC: activation of
naive T cells

B cells are
presenting
antigens to Ty

pDC: produce
abundant IEFN-T and

against viral infection

MAC are
scavenger cells
and is imporfant
for the
maintenance and
functioning of
effector or
memory. T ce
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Activation. proliferation and differentiation of T cell

viruses,
bacteria

fungi,
protozoa,
worms.

PAMP

PRR
PMHC:TCR
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Cell-mediated immune response

'CD8'T cells activation

1.sufficiently
activated

proliferation
differentiation

2.CD4 effector
T cells help

Three signals of T cells activation. proliferation and differentiation’
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Cell-mediated immune response

CD8 T cells function

-

immunological
‘synapse
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Cell-mediated immune response

CD8 T cells

Perforin
Granzyme
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Cell-mediated immune response

cb8 T cells function' |
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Cell-mediated immune response

Signal 1:
Adg Recognition

Sl
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CD4 T cell differentiation
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Cell-mediated immune response

CD4 T cell function

- ODAT cells: pepide + MHG cas

Tal7 cells

o
o

neutrophils

Microbes that persist Helminth Ex‘l{acelﬂar bacteria |
in macrophage parasites e.g., Kebsiella
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