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Opsonisation! Lysis!
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tB*UHjEE Inflammatory Response Sg]:’\g:ﬁ:&?;ﬁg‘i%ﬂ? Pop!! C3b activates C5,

(1 870~ 1961 ) Together with C5 proteins, C3a by phadocytes whog Uickl which causes loads of
roteins promote an inflammatory ¥y phagocyles, q Yy other complement proteins

P gobble the whole lot up! Eek!!  (C6, C7, C8 and C9) to
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1 91 9 |_| QEE =] % degranulated, causing increased gang up ag g
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vascular permeability. cell! These cause lysis!

29



WL g R 4
¢ RIREKER (i) SI96Fh

- 19594, Porter #l Edelman [FIPREIKERISRFEH—II2HEF1—3IE
b i iEEEE—E,

5’&";):' 5'31!34%‘ .E#* RRIRE-IRERE
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f@ Q Select and grow 3
@ ( x)‘) hybrid cells only. Q@
: 20 29
s 4 a Separate hybrid
cell culture cells cells and alow
myeloma line A\ thélrn Lc?:rouhferate
into clones
\ (hybridomas).
) 3 %2 3% 9%
A | 95’ 936 \ 955
Georges Kohler BiE K/RHERE E’E;iir&""l 1
ZE Cesar Milstein b v
(1946 ~ 1995) FIREE o
antibodies
(1927 ~2002)
1 984 Eﬁ?%ﬁmmiﬂﬁ@ﬁ% Chosen hybridoma is then grown to

produce large batches of desired mAB.
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- 1978%F, Tonegawa FIHEREZHHEAR, IB=hiE V. D, J EERERNEHEZE~
S ERNEENF,

FtR)iE (Tonegawa
, Susumu, 1939~)

1987 F3R15EN

REEREFR oo

Germline configuration of antibody gene locus

V:segments D segments J segments Constant region exons

Vn2 Vi3 Dw 1-23 Ju 16 Crn1-3

.-—- (—) 2 | N O EREEEEEY =

VDJ Recombination

Variable region

Variable region
in human """"m' Zoom in of Variable region
Light Heavy FR1 FR2 FR3 N-—D-N FR4 CH1...
S 1 chains chain =
K X H
Variable () || 3438 I 20-3 ||| 386 CDR1 CDR2 \_'7 ‘—
: | | | Y CDR3
Diversity 0 0 23 i
® N Defines the clone? Constant
N Diversity >3 x 10 i
Joining () s ||| 4= | ‘ 6 ] AN . region
Total Variable Region
1 45 9 A A Diversity ~5 x 10'%
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- B MHiERES=( (BCR) 1 T HMiERER=S (TCR) MERSIESREIKEH
XMW, FHEFEEREHHIR, RETB. THRIRZMENSHIESIIRE.

B-cell receptor (BCR) T-cell receptor (TCR)

W variable (V) regions

“lvariable (V) regions

K-
= | Y

o chain B chain

'[ iRhE Ei]
(C) regions
constant
heavy chain (C) regions =
—— iE e
—y transmembrane
transmembrane 2
regions regions
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1. MHCSBEAIRRE: MHCRIR{EARENRMEAINE, 5/
ZEHIFNEZENRRS. XMTURAS, RIa5[ERMNRENE, HiF

- IR H-2 E%i: 19 g 30 £
, George snell ZIVNESE 17 S
REFLRAABETE-2, (
histocompatibility-2, H-2) 5§
BiEitREX.

- ABHEE: 19 1 50 £,
Jean Dausset (EAF 6 SHEIF
T2 75H28SHEMBNER
8, DABHABENIE (human
leukocyte antigen, HLA) ,

ia-HiAR B8

George snell Jean Dausset
EEEEFR ZEIREFER
(1903 ~ 1996) (1916 ~ 2009)

1980 Fig/REENESFIRZ
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« 1974%F, Peter Doherty #l1 Rolf Zinkernagel &I, ‘HinETET4HE
FEiRsESRESARANBESRERNEFEMHCERHIE,

“.‘;""‘“\«.__,/
Mouse Strain A infected with LCMV wo b P
"‘-—-—-;:_‘_/ e
- >
Cells from infected strain A Specific Killing
Y wt® or ‘
—— e —
HWEHHE  mx.emEmx — =
Peter Doherty Rolf Zinkernangel > & > I%.Eﬁ/e:‘
;EIE**UE I#..i i Cells from uninfected strain A or B
(1940~) (1944~) LCMYV Specific ¢ N
Cytotoxic T Lymphocyte Jﬁ)
1996 i T/REERESIL e
- — =

Cells from infected strain B (Different MHC) No Eff&d
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-+ 20fH4E80£FX, FTREELITSEEEVFINGEMIEEFRESE. AliIX
FREAREF R EHSESEFIEERIHRER, X2 TRIFRRBINEE.

'Cyto'l_(ine producedby
IL-2: T cells IL-4: T cells, IL-7: stromal cells, IL-9: T cells IL-15: monocytes, IL-21: CD4" T cells  TSLP: stromal cells,
and DCs NKT cells, epithelial cells DCs and epithelial and NKT cells epithelial cells,
eosinophils and fibroblasts cells fibroblasts, mast
and mast cells cells and basophils

\..__._.?\;:./ i -
IL-4R | ]

IL-7Ree 1IN TSLPR

'L__STAT:‘a___'] (STAT3 ) "L\STAT?__ ) ( STATS ) (. STATS ) l/ STAT3_:_JI =;STAT3__'J \STATS
(sTAT1) (sTAT1) (STATS ) (sTATI) (STATS )
Receptor expressed by:
T cells, B cells T cells, B cells, T cells, pre-B cells T cells, mast cells, T cells and T cells, B cells, T cells, B cells,
and NK cells NK cells, mast cells and DCs epithelial cells and NK cells NK cells and DCs DCs, NKT cells
and basophils eosinophils and mast cells ‘

Nature Reviews | Immunology
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« 1989 £, Clarles Janeway REIEIRGIIRIS, IADENBEZAHT
a2 EheHEERERFNRE, FEERESENEREIE
HIREH—.

Innate Immunity Adaptive Immunity
. J Pathogen Associated Molecular Patterns
b T (proteins, carbohydrates, lipids, nucleic acids) o CTL

J e '-.F"
g3 .

1> AN
\ | Mo
\*& a { l

Clarles Janeway Pathogen phagocytosis e
( 1 943 ~ 2003 ) and elimination Cytokines/Chemokines

e

! PRRs

BREEREENMERREKR
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letters to nature

A human homologue of the
Drosophila Toll protein
signals activation of
adaptive immunity

Ruslan Medzhitov*, Paula Preston-Hurlburt
& Charles A. Janeway Jr*

Section of Immunobiology, Yale University School of Medicine, and * Howard

Hughes Medical Institute, New Haven, Connecticut 06520-8011, USA ° 1 9 97$ , CIa rI es Ja n eway BﬁEﬁE

Induction of the adaptive immune response depends on the — e iy _

expression of co-stimulatory molecules and cytokines by anti- ?_/l\A,*cTOII**EW - #E*Eiﬁﬂ;ﬁ
gen-presenting cells. The mechanisms that control the initial
induction of these signals upon infection are poorly understood. Py = X1
It has been proposed that their expression is controlled by the ? N F- kB I 'Q'Eg r‘-‘-? Eg I 1%'6’
non-clonal, or innate, component of immunity that preceded in

evolution the development of an adaptive immune system in = 1
vertebrates'. We report here the cloning and characterization of ?Jﬁ,ﬁ I.E%E"

a human homologue of the Drosophila toll protein (Toll) which
has been shown to induce the innate immune response in adult
Drosophila®. Like Drosophila Toll, human Toll is a type I
transmembrane protein with an extracellular domain consisting
of a leucine-rich repeat (LRR) domain, and a cytoplasmic domain
homologous to the cytoplasmic domain of the human interleukin
(IL)-1 receptor. Both Drosophila Toll and the IL-1 receptor are
known to signal through the NF-kB pathway . We show that a
constitutively active mutant of human Toll transfected into
human cell lines can induce the activation of NF-kB and the
expression of NF-kB-controlled genes for the inflammatory cyto-
kines IL-1, IL-6 and IL-8, as well as the expression of the co-
stimulatory molecule B7.1, which is required for the activation of
naive T cells.
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