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A
�

bstract. T cell receptor, accessory molecules, cytokines are important regulatory factors that de� termine the
d

�
evelopment and function of T lymphocytes. Among them are also molecules belonging to superfamily of tumor

n� ecrosis factor receptor (TNFR) which beside CD30 include CD27, CD40, TNFR-I and -II, Fas (CD95)
	
, OX40,

4-1BB (CDw137), nerve growth factor receptor, lymphotoxin-β receptor, Apo3/DR3/Ws1-1/lymphocyte associ-
a
 ted receptor of death, DR4, DR5/TNF-related apoptosis-inducing ligand, osteoprotegerin, and TNFR-related
2. CD30 recognized originally on Reed-Sternberg cells of Hodgkin’s lymphoma became of interest in studies of
T

�
h1 and Th2 cell differentiation. This paper shows recent findings regarding CD30 expression�  and its pleiotropic

role in T cell function. It provides information about controversial role of CD30 as Th2 cell differentiation marker
a
 nd gives concise insight into the function of this receptor as a signal transducing molecul

�
e.
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T lymphocytes play an important role in specific
i



mmune responses. Antigen recognition, local environ-

m� ent, the type of cells involved and genetic factors
d

�
etermine the generation of immunological responses.

These responses may include processes leading to the
d

�
evelopment or selection of Th0, Th1, or Th2 cells

w� hich are distinguished based on the profile of cyto-
k

�
ines they produce. Th0 lymphocytes which do not

show apparent restrictions in regard to the production
o� f the particular type of cytokine may develop into Th1
c� ells producing e. g. IL-2, INF-γ� , TNF-β o� r into the
T

�
h2 subpopulation of cells producing IL-4, IL-5, IL-9,

IL-10, IL-1328, 38, 40. The existence of Th1 and Th2
subpopulations was originally defined by in vitro
g� enerated murine T cell clones2

�
7 however, their

p� resence among human T cells is still controversial.
O

�
ur own studies and others3

�
7, 39 provide evidence that

h
�
uman T cells specific for “Th1” or “Th2” antigen

show quantitative but not qualitative differences in re-
g� ard to the expression of characteristic set of cytokines.
The existence of phenotypically differentiated sub-

p� opulations of Th1 and Th2 cells would be easier to
d

�
etermine by finding a specific marker. Studies of

C
�

D30 expression on T cells have suggested this recep-
t

�
or as a candidate for Th2 specific determinant. How-

e� ver, the role of CD30 has soon been found to be as
c� ontroversial as whole division of human T cells into
Th1 and Th2 subpopulations. Nonetheless these studies
b

�
rought a new insight about the expression and the role

o� f CD30 in T cell activity.

G
�

eneral Characteristic of CD30 Receptor

C
�

D30 is a membrane glycoprotein of 120 kDa rec-
o� gnized originally by the mAb Ki-1 on Reed-Sternberg
c� ells of Hodgkin’s lymphoma13. Currently it is used as
a
  clinical marker of this disease3

�
6. CD30 belongs to the

t
�
umor necrosis factor receptor (TNFR) superfamily which
i



ncludes also CD27, CD40, TNFR-I and -II, Fas (CD95),

O
�

X40, 4-1BB (CDw137), nerve growth factor receptor,
l

�
ymphotoxin-β r� eceptor, Apo3/DR3/Ws1-1/lympho-

c� yte associated receptor of death, DR4, DR5/TNF-re-



l
�
ated apoptosis-inducing ligand, osteoprotegerin, and

TNFR-related 2. The extracellular, N-terminal amino
a
 cid sequence of these proteins shows 25–35% homology
a
 nd characteristic repeating cysteine-rich motifs. Cyto-
p� lasmic domains however show no homology at all18.
Extracellular domain of CD30 contains binding sites for
C

�
D30 ligand (CD30L) while cytoplasmic domain binds

TNFR associated factor (TRAF) proteins which play
a
  crucial role in signal transduction1, 11.

CD30 Expression on T Cells

C
�

D30 receptor is expressed on CD4+� , CD8+� , and on
v irally transformed T cells. CD30 is activation depend-
e� nt, present on CD45RO+ memory T cells2 and accom-
p� anied by the p55 IL-2 receptor14. Only 0–2% of pe-
ripheral blood mononuclear cells isolated from healthy
o� r atopic donors stain positive for CD30 receptor9

!
, 22.

T
�

his generally accepted characteristics of CD30 ex-
p� ression does not however extend to its suggested, pref-
e� rential presence on Th2 cells. Exclusive expression of
C

�
D30 on Th2 subpopulations is controversial and ques-

t
�
ioned by many scientists.

CD30 Expression on T Cells Different 
f

"
rom Th2 Subpopulations

T
�

he fact that CD30 receptor is not a specific attrib-
u# te of Th2 cell and that it is not exclusively expressed
o� n any of T cell subpopulations identified based on
c� ytokine profile synthesis is suggested by number of
studies. CD30+ T cells can produce concomitantly IL-5
a
 nd Th1-dependent cytokine – IFN-γ� 2 w� hich together
w� ith CD30 expression can be induced by IL-123

�
, 39. The

suggested existence of CD30, as a specific Th2 cell
marker, contrasts also with finding it on Mycobacte-
rium tuberculosis-stimulated cells and its dependence
o� n the intracellular presence of IFN-γ� 29. Generally, not
o� nly CD30, but any stable, phenotypic differences be-
t

�
ween Th0, Th1, or Th2 cells have been reported5

$
, 35.

CD30 Expression on Th2 Lymphocytes

Exclusive expression of CD30 on Th2 subpopula-
t

�
ions of T cells is suggested from in vivo as well in vitro
studies. In vivo observations include studies of CD30
e� xpression on cells obtained from patients suffering
from “Th2”  of “Th1”-dependent diseases. Significant
n� umber of T cells expressing CD30 is found in tissue
samples obtained from those patients who suffer from
T

�
h2 activation dependent disease like: systemic scle-

rosis17, Omenns’  syndrom18, graft-versus-host dis-

e� ase19. No CD30 expression, on the other hand, is ob-
served on cells obtained from patients suffering from
“Th1”  activation-dependent diseases and especially in
t

�
hose where high levels of IFN-γ � a
 re found. Among

t
�
hem are infections with Helicobacter pylori and

C
�

rohn’s disease19. The specificity of CD30 expression
o� n Th2 cells is also suggested from number of studies
c� oncerning allergy and asthma. The number of CD30+

T cells obtained from bronchoalveolar lavage of as-
t

�
hmatic patients is high and contains about half of the

γδ � T cell receptor (TCR) lymphocytes and 5–12% of
αβ TCR T cells3

�
4. The number of these cells obtained

f
%
rom peripheral blood of allergic patients during the

a
 llergy season, although reported as very low or unde-
t

�
ectable, increases after in vitro allergen stimulation.

T
�

his increase correlates with symptomatic disease se-
v erity score and IL-4 levels. On the other hand, it in-
v ersely correlates with IFN-γ � p� roduction and IFN-γ� :
I

&
L-4 ratio9

!
, 22, 23. Furthermore, the in vitro e� stablished

Th1 cell clones do not express CD30 mRNA, nor they
e� xpress membrane or soluble form of this receptor,
h

�
owever, Th2 cell clones express substantial amounts

o� f CD30 mRNA and its membrane form. They also
release high quantities of soluble CD309

!
.

R
'

egulation of CD30 Receptor Expression 
o( n T Cells

C
�

D30 receptor is expressed on T cells upon their
a
 ctivation. Its presence on T cells is secondary to the
T

�
CR and/or accessory molecules mediated signals14.

C
�

D30 expression is missing from CD28 deficient, TCR
t

�
ransgenic murine T cells, as well as from CTLA-4
c� rosslinked wild-type T cells16 or antibody inhibited
TNFR/related 2 (TR2)-another member of TNFR fam-
ily20. CD30 expression is also dependent on signals de-
l

�
ivered by cytokines. The highest expression of CD30

o� n T cells is found between 48 and 72 h after an in vitro
stimulation with anti-CD3 and rIL-23

�
, 14. Among modu-

lators of CD30 expression are also IL-12 and IL-4.
W

)
hereas IL-12 clearly upregulates CD30 expression3

�
, 39

t
�
he role of IL-4 in this process is not clear. In murine

m� odel this cytokine is required for induction of CD30
o� n T cells during primary antigen stimulation and for
m� aintaining it during secondary responses3

�
1. It has also

b
�
een shown that IL-4 may substitute for CD28 in the

u# pregulation of CD30 expression on CD28-deficient
TCR transgenic T cells. Of interest, IL-13 which shares
m� any functional characteristics with IL-4 did not mimic
it in this process16. In contrast to these findings the
a
 ddition of IL-4 to activated human peripheral blood
mononuclear cells resulted in reduction of the number
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o� f CD30+�  T cells3
�
. This discrepancy in IL-4 require-

ments for CD30 expression may be the result of general
d

�
ifferences between human and murine T cells.

T
*

he Effect of CD30 Receptor Crosslinking
o( n Development and Activity of T Cells

Although natural ligand for CD30 receptor is not
known, the effect it exerts on T cells can be monitored
b

�
y the use of agonistic antibodies10, CD30L transfected

c� ells19, or fusion proteins consisting of sCD30 and Fc
p� art of immunoglobulin (sCD30-Ig)10, and recently
c� onstructed fusion protein comprised of extracellular
d

�
omain of human CD30L and extracellular domain of

t
�
he human CD8 α c� hain (sCD30L/CD8α)

	 3
�

2. Crosslink-
i



ng of CD30 receptor on human3

�
 and murine T cells16

w� ith  agonistic  antibodies provides co-signal for anti-
-CD30 induced primary and secondary proliferative re-
sponses. These responses may be indirectly affected by
C

�
D30-mediated increased production of IL-6, as has

b
�
een shown for “T-cell like”  Hodgkin’s disease cells

e� xposed  to  CD30L or stimulated with agonistic anti-
-CD30 antibody19. Agonistic antibodies against human
C

�
D30 receptor not only affect the proliferative respon-

ses but also determine the development of T cell popu-
lations. The blockade of CD30-CD30L interaction in-
h

�
ibits development of Th2 cells, lowers the production of

I
&
L-4 and IL-5 and shifts it toward Th1 profile10. Differen-

t
�
iated, Th0 clones and CD45RO+�  T cells obtained from
b

�
lood of normal subjects, on the other hand, show in-

c� reased production of IFN-γ� , IL-52
�
, and to a smaller ex-

t
�
ent IL-4 after anti-CD30 antibody costimulation. Th2
c� lones in this way produce IL-5 and IL-410, 25.

C
�

D30 receptor, although does not possess so-called
d

�
eath domain that is characteristic for CD95 or TNFR-I,

it also contributes to cell death as has been shown by
L

+
E

,
E et al.2

�
1 in the case of CD30+�  T cell hybridomas or

b
�
y POWELL et al.3

�
2 who used Karpas-299 and HDLM-2

c� ell lines. The pleiotropic effects of CD30 signaling
w� ere also reported by GRUSS et al17. These effects var-
ied depending on the type of the cell lines used and
included such on opposite outcomes as increased pro-
l

�
iferation, its reduction, or cytolytic cell death. Among

o� ther, known effects which are mediated by CD30 re-
c� eptor are: translocation of NK-κB

-
 transcription factor1, 19,

increase in intracellular calcium levels14 and induction
o� f HIV gene expression in infected T cells24.

CD30-Mediated Intracellular Signal Transduction

T
�

he pleiotropic effects of CD30 cross-linking are
regulated by TRAF which bind to 2 independent cyto-

p� lasmic domains of this receptor7
.
, 15. Among TRAF

signal transducing molecules which bind to CD30 cy-
t

�
oplasmic domains are TRAF1, TRAF2, TRAF3, and

T
�

RAF51, 4. Whereas TRAF1 and TRAF2 bind to both
d

�
omains TRAF3 and TRAF5 binds only to domain lo-

c� ated closer to the NH2 terminal binding site. Interac-
t

�
ion of TRAF111, TRAF24

/
 or TRAF51 with their bind-

ing sites within CD30 cytoplasmic domain activates
N

0
K-κB transcription factor which regulates the tran-

scription of several cytokines among which are: IL-2,
IL-6, IL-8, IL-12, G-CSF, GM-CSF, and RANTES6

1
. So

far, the involvement of NF-κB in CD30 induced cyto-
k

�
ine synthesis was documented only for IL-6. There is

however, no direct evidence for the role of TRAF sig-
n� al transducing molecules in this process19. TRAF pro-
t

�
eins are also involved in CD30-mediated apoptosis.

Studies of TCR-dependent cell death of T cell hybrido-
mas mediated by CD30 have suggested TRAF1 and
T

�
RAF22

�
1 as likely candidates in this process. These

suggestions were confirmed in studies which showed
r� apid depletion of TRAF2 nad TRAF1 during CD30
signaling and concomitant, increased sensitivity of lym-
p� hocytes to undergo apoptosis through e.g. TNFR1-me-
d

�
iated apoptic signals12.

Conclusions

C
�

D30 is a membrane glycoprotein which belongs to
t

�
he tumor necrosis factor receptor superfamily. Its ex-

p� ression is activation dependent, present on CD4+,
C

�
D8+� , CD45RO+� , memory T cells which co-express

p� 55 IL-2 receptor. Its role as a Th2 specific marker is
c� ontroversial. CD30 mediates pleiotropic effects in-
c� luding increased antigen-mediated cell proliferation,
t

�
ranslocation of NF-κB transcription factor, induction

o� f HIV expression by infected T cells, and cell death.
Some of these effects are mediated by TRAFs. CD30
recetor mediates increased expression of IL-6 through
N

0
F-κB

-
 induction. However, the way in which CD30

induces or upregulates expression of IL-4, IL-5, and
IFN-γ � is not explained yet. It may however, suggest that
t

�
ranscription factors other than NF-κB are involved in

C
�

D30-mediated signaling since NF-κB
-

 has not been
shown to regulate the expression of IL-4, IL-5, and
I

&
FN-γ� . Even though CD30 expression and function is

secondary to the signals mediated by TCR or CD28,
C

�
TLA-4, through its pleiotropic effects this receptor

may be considered as a very important regulator of
T

�
 cell responses.
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