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Who I am — Chris Harkensee

Berm 1968 IR Hamburg, grewn Upiin Bremen,
Gemmany.

1987 Grammar Schoel Graduation, Brenen
Iravel ter Nicaragua, Costa Rica. Natienal Senvice

N Bremen

1989 — 19097 Medical' Schonl at Humboldi
University,, Berlin. Intermships;in Belivia, Peru,
USA. Graduation as a Doctor of Medicing
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Rudolf Virchow Charité University Hospital
FelllleElr e E LT o e 0l Humboldt University Berlin

. Emil von Behring
- Discoverer of Diphteria
- Pioneer in vaccine development
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Robert Koch

Discoverer of TB, cholera
Founder of Microbiology
And Infectiology




Charité Doctors introducing Western Medicine to Japan — 1854-1912

Monument to Professor Barth
at Tokyo Medical School
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Japan’s first Paediatric Hospital, : MMMH,M-:, thigas Poises %,
Tokyo University (1874)

Patient file
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Who I am — Chris Harkensee

Since 2000 — working as a childrents; doctor In
the United Kingdem; (Scarbereugh, Chester,
Liverpool, Neweastie). Training as a specialist 1n
Immunelegy and infection
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Farne Islands

Hadrian’s Wall

Around Newcastle

Bamborough Castle_ .




University of Newcastle Royal Victoria Infirmary

University Medical School

On the Children’s Bone Marrow Transplant Unit
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Share the fascination of hewW: the Immune
SyStem Works

Lean semething cutting edge” anout a
SCIENITIC het tepIC — BeRe Mmariew
transplantation




Overview

Intreoduction to the Immune system

Bene Vialrew: Transplantation, IS SUccesses and
difficulties




Immune: System

A bedy’ system ofi ergans, tissues and cells,
that differentiates selfi frem’ nenself;
[ECEQNISES, danger (tissue: signals; tumeur
cells) and eliminates: antigens (kills

PatiEEENIC erganisms, like bactera and
VIFUSES)




Where Is our Immune System?




Thymus

Bone marrow

Spleen

Lymph nodes
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Where Is our Immune System?

Immune: cells are found 1 g/ tissues and
OliaNS

Seme Immune: cells circulate: in: the bleod
and lymph system

ImmunRe cells are produced, ana develop,
A the Bone markew: and thymus

The spleen Isia special filter organ for cells
In the bleod




Bone Marrow

Matural Killer T Iymphocyte
[MK] cell
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Innate lmmune: System
Adaptive ImmunRe System




Innate Immune System

Inhenitead / o Wiith

Recognises self/non:-self;, danger
INGR-SPECIFIC; broad activiby.
Deesi not change / lear

Mainly: protects agalnst pathegens living
euitside: cellsy (extracelluiar)
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Toxins

Macrophage (‘big eater’) Granulocyte (‘suicide killer’)




Innate Immunity.

Components

Cells: Macrophages; granulocyies
Toxins: Aclds, complement
Signal melecules: Cytokines




The Innate Immune System

Toxins

Macrophage (‘big eater’) Granulocyte (‘suicide killer’)

Q Neutrophil cell

Natural Killer Cell
MHC Receptor Eosinophil cell

Antigen presenting cell

Basophil cell

Non-cellular factors:
-Complement Mast cell
-Cytokines




Adaptive Iimmunity.

PDeveleps threughout:life
Recognises; self/nen-self;, infected cells

HIghly; SPECITiC agalnst pathegens;, Iearas
oM contact te’ pathegens

Effiective against hoth intracellular and
extrracellular pathiegens




T-Lymphocyte




Antigen Receptor (TCR)

T-Lymphocyte




Antigen Receptor (TCR)

MHC
T-Lymphocyte
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Antigen Receptor (TCR)

T-Lymphocyte

Antigen-specific
Clonal Expansion

CD4-Effector cell CD8-Effector cell

T-regulatory cell T-memory cell




Bacterium (“antigen’)

Antigen Receptor (TCR) Antigen Receptor (BCR)

T-Lymphocyte T-Lymphocyte B-Lymphocyte

Antigen-specific
Clonal Expansion

CD4-Effector cell CD8-Effector cell

T-regulatory cell T-memory cell




Antigen Receptor (TCR) Antigen Receptor (BCR)

by

T-Lymphocyte B-Lymphocyte

Antigen-specific

’ Antigen-specific
Clonal Expansion 9 b

Clonal Expansion

A
=(

CD4-Effector cell CD8-Effector cell B-plasma cell Antibodies

T-regulatory cell T-memory cell B-memory cell




Adaptive Immunity

Antigen Receptor (TCR) AAtigen Recepfor (FCI

by

T-Lymphocyte P a5

Antigen-specific

’ Antigen-specific
Clonal Expansion 9 b

Clonal Expansion

A
=(

CD4-Effector cell CD8-Effector cell B-plasma cell Antibodies

T-regulatory cell T-memory cell B-memory cell




The kinetics of the T cell response

Initiation Clonal expansion Contraction Maintenance
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Effects of B-cells and T-cells

malecules

| i By
Pertorin IF M- GM-CSF IL-3
Granzymes THFE-[G THF-x THF-5
Fas ligand THF-e G40 ligand (IL-2}
Fas ligand

18999 Elsevier Science/Garland Publishing




Effects of B-cells and T-cells

|
- =
S
Opsonization

o[o]o[o] | 8

Antibody prevents Anlibedy promaoles
bacterial adherence phagocytosis

Antibody aclivates complemant,
which enhances opsonization
and lyses some bacleria

1999 Elsevier Science/Garland Publishing




What happens if you have an injury ?




Summary of Innate and Adaptive Immunity
Infection 2. Infection

L g

Innate Acquired :> Specific
Immunesytem Immunesytem

@ /\

Immunological
Memory

Removal

v N

, Disease” Prevention
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Complex (MHC) Is a cell receptor en antigen
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MHC and HLA polymorphism

— Viajer Histocompatiaiity
Complex: (IMHC) s a cell receptor o antigen
presenting cellsirecognising the bedy’s self/non-
self

— Human Leukoeeyte Antigen
(HLA) are the genes encoding fier MIHC

— Variations Between
PEOPIE 1IN the SeEgUEence: off thellr genes




HLA Gene Cluster

Chromosome 6




HLA Polymorphism

m Class | Antigens
m Class | Alleles
m Class |l Antigens
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Wihat Isi Bene Marrew, liransplantation?

Transter ol Bone Marrew! fifem)a healthy donor

e a patient With Bene: Varroew: or Bleoad
Disease

Doener Bone Marrew: replaces sick patient’s

marrew With' a healthy: marow, cUrng patients
Underying disease




Tferminelogy.

he persen who is lifand receives the Bone
marrow. transplant Is called! /165t 6x reciplent:

he pPersen Wio gives the hoene marew Is called
e aonor:

e bene marrow: that IS gIVen| to the hest 1S
called grait, Bo[e manew. tanspiant (V5 or
faematepolelc stem cell tanspiant (IHSCTh).




Bene Marrow: lransplantation — why. 2

Disease

1970 — Cure %

2005 — Cure 90

Lethall Radiatien Dose

50

Inborn severe Anaemia

90

Acute Leukaemia

Inborn Immune Deficiency.

Inborn Metabolic Disease

Severe Autoimmune: Disease




Bone Marrow Transplantation

Bone marrow
transplant

Recipient




Bone Marrow Harvest
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Bone Marrow Transplantation
— Early History
Animal experments in: 1940rs

1959: Elrst uman: hone markow,
transplant

19607s: Twin=sikling dener transplants; fer
endstage leukaemia — 90% die

1969: Eirst HIEA=matched transplant; first
Uinrelated denor transplant

1975: First doner registry: (UK)
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Observations after Transplantation

Bone Marrow Transplant

Stronger than host:
Transplant attacks host-
Host severely ill / killed

stronger than graft:
Host attacks transplant-
Transplant is destroyed

Graft immune system : : Host immune system
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Doctors learned that...

A WOKKIRGg Immune: systen i the hest rapidly
[EJects the bone marrow: transplant

HLEA mismateh Between donor and host leads to
Gralt-versus-hoest disease mediated by doner
T-cells

Gralt-versus-tumer effect (alse mediated 1y
donor T=cells) IS, the most pewerdful mechanism
KIneWR| 1o erradicate tumor cells
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low. can we step graft rejection ?

Kill- hest Immune: systemi— highi dese
Chemotnerapy and radiation

Effiect: Graiit rejection new: <5%; !!!
Problem: Gralt-versus-IHest Disease now =50% !
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HLA matching, Use ofi sibling deners

Effect: Reduction oifif Graifit-vVersus:IHoest Disease
101 —30:50%

Problem: Wiy still sermuch GVIHID: 2

Depletion of T-cells in bene: marew: graii

Effect: Reduction' off Graft-versus-Host Disease
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How caniwe Sstop
Graft-versus-Host Disease ?

HLEA matehing, use ofi sikling donors

Effiect: Reduction| off Graft-versus-Host [Disease
110} —2]0)=50)]

Preblemg: Why: still'sermuch GVHD! 7

Depletion off T-cells In bene: marrew, grait

Effect: Reduction off Gralt-Versus-Host Disease
1o 15-25%

Problem: Grafit-versus-tumor effiect was'lost —
moere patents dying. GViFID largest Prebleni after
transplantation.




Graft versus Host Disease

ARIMmMURE reaction ofi the hene marrow: grait
against tisstie andl ergans; of the hest

Usually starts: between 20-100 days after
transplant




Graft versus Host Disease

GVH
anad

GVH

D mostily; afifects: skin, liver
dowWel

D alse makes; prene te

severe infection

It ranges firom mildl (grade 1)
10 Severe (grade 4)

20-50% et hosts getr GVHD

20-80%) off GVIHDrpatients die
off GVVHD or Infection




Graft-versus-Host Disease

Bone marrow

N

Donor T-cell ‘




Graft-versus-Host Disease




Graft-versus-Host Disease

Bone marrow

Damage to Organ

\/

\

Donor T-cell




GVHD and GVT




GVHD — a complex disease




Graft-versus-Host Disease

Bone marro "\

Tissue Injury from
Chemo/radiation

‘ P — kin
Donor T-cell ‘ < ‘
Liver




Graft-versus-Host Disease

Bone marrow

Damage to Organ

\/

\

Donor Natural Killer Cell




GVHD — a complex disease

Cellular mechanisms: Antigen presenting cells,
=cells (Cb4;, CP8, T-regulateny: cells), Natual
Killer Cells;, stem cells

MinRor Ristecompatioiity, antigens

Organ mechanisms: Faymus;, GVIHD target
Ol@ans

Self/fereign recognition versus Danger signal
fecognition

Signal molecules: Cytekines, apoptesis




GVHD — Genetics beyond HLA

20lymorphisms i genes other than HLA have
peen linkea te, GVIHID:

Natural Killer Celllimmune receptors
Cytekines

Apoptosis molecules

Etc. etc...




Research at Tokal University
Into the Genetics of GVHD

e Research Project on 800 bone marrow transplant donor/recipient
pairs from the Japanese Marrow Donor Programme (JMDP) registry
e Testing of polymorphisms (SNP, MS) in 3000 candidate genes of the
Immune system

e Goal is to develop a tool that can reliably predict GVHD before
transplantation, enabling doctors to take steps to stop GVHD
from happening




Future directions in GV

Less tissue damage: Less chemoetherapy. and
radietherapy

Preventing) GVHDranaenhancing GViF by I-cell
depletion plus enrchment: With; tUnioer-Specific: 1i-

cellfclones

Study: ofi genetic rnsks — Impreved: matching,
Improved clinicall management

Use off speciiic I-regulatory cells, stem cells;
dendritic cells
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Summary

OUur ImmuRe system! Is: amazing IR keeping us
nealtay: every day in the face of the constant
thAreat firom Infectiens and tlimors

Bene Viarew: ransplantation’ s a new: therapy.
With enermpus lifier saving poetentialifier many,
@ISEases

Graft-versus-Host Disease Is the BIgeest problem
I preventing a successiul transplant

Researchers: all over the worldiare working on
making transplants safer;







Consider becoming a donor ?

EiRd euUt mere: Rtbp://AV:[Idp.or. [P/
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