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Adoptive T-Cell Therapy as Treatment for 
Epstein Barr Virus-Associated Malignancies

Strategies to Enhance Potential and 
Broaden Application



A
do

pt
iv

e 
T-

Ce
ll 

Th
er

ap
y 

as
 

Tr
ea

tm
en

t f
or

 
Ep

st
ei

n 
Ba

rr
 V

ir
us

-A
ss

oc
ia

te
d 

M
al

ig
na

nc
ie

s
St

ra
te

gi
es

 to
 E

nh
an

ce
 P

ot
en

ti
al

 
an

d 
Br

oa
de

n 
A

pp
lic

at
io

n

pr
oe
fs
ch
r
if
t

te
r v

er
kr

ijg
in

g 
va

n
 d

e 
gr

aa
d 

va
n 

D
oc

to
r a

an
 d

e 
U

ni
ve

rs
it

ei
t L

ei
de

n,
op

 g
ez

ag
 v

an
 d

e 
Re

ct
or

 M
ag

ni
fic

us
 D

r.D
.D

. B
re

im
er

,
ho

og
le

ra
ar

 in
 d

e 
fa

cu
lt

ei
t d

er
 W

is
ku

nd
e 

en
N

at
uu

rw
et

en
sc

ha
pp

en
 e

n 
di

e 
de

r G
en

ee
sk

un
de

,
vo

lg
en

s b
es

lu
it

 v
an

 h
et

 C
ol

le
ge

 v
oo

r P
ro

m
ot

ie
s

te
 v

er
de

di
ge

n 
op

 d
on

de
rd

ag
 2

8 
se

pt
em

be
r 2

00
6

kl
ok

ke
 15

:0
0 

uu
r

do
or

K
ar

in
 C

or
ne

li
a 

M
ar

ia
 S

tr
aa

th
of

ge
bo

re
n 

te
 A

lp
he

n 
aa

n 
de

n 
Ri

jn
 in

 19
74



P
ro

m
ot

ie
co

m
m

is
si

e

Pr
om

ot
or

es
:

Pr
of

.D
r.

 E
.A

.J.
M

. G
ou

lm
y

 
 

 
Pr

of
.D

r.
 R

.M
. E

ge
le

r

C
o-

pr
om

ot
or

:
Pr

of
.D

r.
 C

.M
. R

oo
ne

y,
 B

ay
lo

r C
ol

le
ge

 o
f M

ed
ic

in
e,

 H
ou

st
on

, U
SA

Re
fe

re
nt

: 
 

Pr
of

.D
r.

 R
.A

.W
. v

an
 L

ie
r,

 U
ni

ve
rs

it
ei

t v
an

 A
m

st
er

da
m

, A
m

st
er

da
m

O
ve

ri
ge

 le
de

n:
Pr

of
.D

r.
 C

.J.
M

. M
el

ie
f

 
 

 
Pr

of
.D

r.
 T

. S
ch

um
ac

he
r

IS
BN

  
 

90
-9

02
09

47
-6

Th
e 

re
se

ar
ch

 p
re

se
nt

ed
 in

 th
is

 th
es

is
 w

as
 fi

na
nc

ia
lly

 s
up

po
rt

ed
 b

y 
a 

fe
ll

ow
sh

ip
 fr

om
 L

ei
de

n 
U

ni
ve

rs
it

y 
M

ed
ic

al
 C

en
tr

e,
 g

ra
nt

s f
ro

m
 th

e 
Te

r M
eu

le
n 

Fu
nd

, A
nk

 v
an

 V
li

ss
in

ge
n 

Fu
nd

, T
he

 
D

ut
ch

 C
an

ce
r S

oc
ie

ty
, N

IH
 (P

O
1 C

A
94

23
7)

, T
he

 D
or

is
 D

uk
e 

C
ha

ri
ta

bl
e 

Fo
un

da
ti

on
 a

nd
 a

 fe
l-

lo
w

sh
ip

 fr
om

 T
he

 M
et

ho
di

st
 H

os
pi

ta
l. 

D
ru

kk
er

 
 

Po
ns

en
 &

 L
oo

ije
n,

 A
m

st
er

da
m

Vo
rm

ge
vi

ng
 

H
es

te
r S

tr
aa

th
of

, s
’-G

ra
ve

nh
ag

e

“Y
ou

’v
e g

ot
 to

 sm
el

l i
t,

an
d 

ge
t y

ou
r fi

ng
er

s b
ur

ne
d,

an
d 

sh
ed

 a
 fe

w
 te

ar
s o

ve
r i

t,
an

d 
ev

er
yt

hi
ng

 el
se

 to
 g

et
 it

 ri
gh

t.
Th

at
’s 

th
e w

ay
 I 

lo
ok

 a
t i

t”

C
B 

St
ub

bl
efi

el
d,

 fa
m

ed
 T

ex
as

 b
ar

be
qu

e 
co

m
pe

ti
to

r t
al

ki
ng

 a
bo

ut
 T

ex
an

 B
BQ



Co
nt

en
ts

C
h

ap
te

r 1
  

9
In

tr
od

uc
ti

on

C
h

ap
te

r 2
  

33
C

ha
ra

ct
er

iz
at

io
n 

of
 L

at
en

t M
em

br
an

e 
Pr

ot
ei

n 
2-

Sp
ec

ifi
ci

ty
 in

 C
TL

 li
ne

s f
ro

m
 

Pa
ti

en
ts

 w
it

h 
EB

V-
Po

si
ti

ve
 N

as
op

ha
ry

ng
ea

l C
ar

ci
no

m
a 

an
d 

Ly
m

ph
om

a
J I

m
m

un
ol

 17
5:

41
37

-4
14

7,
 2

00
5.

C
h

ap
te

r 3
  

57
Tr

ea
tm

en
t o

f N
as

op
ha

ry
ng

ea
l C

ar
ci

no
m

a 
w

it
h 

Ep
st

ei
n-

Ba
rr

 V
ir

us
-S

pe
ci

fic
 

T-
Ly

m
ph

oc
yt

es
Bl

oo
d 

10
5:

18
98

-19
04

, 2
00

5.

C
h

ap
te

r 4
  

75
Th

e 
G

en
er

at
io

n 
an

d 
C

ha
ra

ct
er

iz
at

io
n 

of
 L

M
P2

-S
pe

ci
fic

 C
TL

s f
or

 U
se

 a
s A

do
pt

iv
e 

Tr
an

sf
er

 F
ro

m
 P

at
ie

nt
s W

it
h 

Re
la

ps
ed

 E
BV

-P
os

it
iv

e 
H

od
gk

in
 D

is
ea

se
J I

m
m

un
ot

he
r 2

7:
31

7-
32

7,
 2

00
4.

C
h

ap
te

r 5
  

93
Ep

st
ei

n 
Ba

rr
 V

ir
us

-S
pe

ci
fic

 T
-c

el
ls

 g
ra

ft
ed

 w
it

h 
M

in
or

 H
is

to
co

m
pa

ti
bi

lit
y 

A
nt

ig
en

 H
A

-1
 S

pe
ci

fic
it

y 
by

 R
et

ro
vi

ra
l T

-C
el

l R
ec

ep
to

r T
ra

ns
fe

r
m

an
us

cr
ip

t i
n 

pr
ep

ar
at

io
n

C
h

ap
te

r 6
  

10
7

A
 C

hi
m

er
ic

 T
-C

el
l A

nt
ig

en
 R

ec
ep

to
r t

ha
t A

ug
m

en
ts

 C
yt

ok
in

e 
Re

le
as

e 
an

d 
Su

pp
or

ts
 C

lo
na

l E
xp

an
si

on
 o

f P
ri

m
ar

y 
H

um
an

 T
-C

el
ls

M
ol

 T
he

ra
py

,  
12

:9
33

-9
41

, 2
00

5

C
h

ap
te

r 7
  

12
3

A
n 

In
du

ci
bl

e 
C

as
pa

se
 9

 S
af

et
y 

Sw
it

ch
 fo

r T
-C

el
l T

he
ra

py
Bl

oo
d 

10
5:

42
47

-4
25

4,
 2

00
5.

C
h

ap
te

r 8
  

14
3

D
is

cu
ss

io
n

Su
m

m
ar

y 
 

15
9

Sa
m

en
va

tt
in

g
16

5
Li

st
 o

f a
bb

re
vi

at
io

ns
17

1
Li

st
 o

f p
ub

li
ca

ti
on

s
17

3
Cu

rr
ic

ul
um

 V
it

ae
17

5

Contents - 6
Contents - 7


