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RTQVGKP�
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HQWPF� UKOKNCT� XCNWGU� CU�OGCUWTGF� KP� CP� '.+5#�YKVJ� RQN[ENQPCN� CPVKDQF[� EQCVKPI�

*QYGXGT��UKPEG���QWV�QH���O#DNU�TGEQIPK\G�VJG�+I#�DKPFKPI�UKVG�QP�%&���
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JCORGTU� VJG� UVWF[� QH� +I#�� QT� CPVK�%&��� KPFWEGF� UJGFFKPI�� 6JGTGHQTG�� HQT

EQPUKUVGPE[� KP� QWT� YQTM�� YG� JCXG� EJQUGP� VQ� RTGUGPV� CNN� FCVC� HTQO� QPG� V[RG� QH
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MKPFN[� RTQXKFGF� D[� &T�� *�9�.�� <KGINGT�*GKVDTQEM�� +PUVKVWV� HWT� +OOWPQNQIKG�

7PKXGTUKVCV�/WPEJGP��)GTOCP[�
�����#NN� EGNNU�YGTG� EWNVWTGF� CV����u%�YKVJ���

%1�� KP� C� JWOKFKHKGF� CVOQURJGTG� KP� 42/+������ UWRRNGOGPVGF�YKVJ� ����JGCV�

KPCEVKXCVGF�(%5������7�ON�RGPKEKNNKP�CPF�����zI�ON� UVTGRVQO[EKP�
CNN� HTQO�.KHG

6GEJPQNQIKGU��� ++#���� EGNNU�YGTG� ITQYP� KP� VJG� UCOG�OGFKWO� UWRRNGOGPVGF�YKVJ

IGPGVKEKP� 
)����� ����OI�ON�� .KHG� 6GEJPQNQIKGU�� HQT� %&���VTCPUHGEVGF� EGNNU�� QT

IGPGVKEKP� CPF� OGVJQVTGZCVG� 
/6:�� ��� O/�� 2JCTOCEJGOKG�� *CCTNGO� �� 6JG

0GVJGTNCPFU�� HQT� EGNNU� EQ�VTCPUHGEVGF� YKVJ� %&��� CPF� (E4� γ�EJCKP� 
����� %GNN
XKCDKNKV[�YCU�ITGCVGT�VJCP�����HQT�CNN�EGNN�RTGRCTCVKQPU�WUGF�

(QT� CEVKXCVKQP� 2/0NU� YGTG� EWNVWTGF� CV� C� EQPEGPVTCVKQP� QH� ���Z���� EGNNU�ON


����� /QPQE[VGU� CPF� O[GNQKF� EGNN� NKPGU� YGTG� CEVKXCVGF� CV� C� EQPEGPVTCVKQP� QH

���Z���� EGNNU�ON��#NN� CEVKXCVKQP� GZRGTKOGPVU� YGTG� RGTHQTOGF� KP� VTKRNKECVG��#HVGT

VJG� KPFKECVGF� VKOGU�� EGNNU� YGTG� JCTXGUVGF� CPF� VGUVGF� D[� (#%5� CPCN[UKU� QT

UWRGTPCVCPVU�YGTG�JCTXGUVGF�CPF�VGUVGF�D[�'.+5#��6JG�HQNNQYKPI�UVKOWNK�YGTG�WUGF�

2/#�
���PI�ON���+QPQO[EKP�
��zI�ON��CPF�.25�
5CNOQPGNNC�VJ[RJQUC������PI�ON�


CNN� HTQO� 5KIOC�� 5V� .QWKU�� /1��� +P� CFFKVKQP� XCTKQWU� RWTKHKGF� +I#� RTGRCTCVKQPU

KUQNCVGF� HTQO� PQTOCN� JWOCP� UGTWO�� CPF� UGTC� HTQO� O[GNQOC� RCVKGPVU� CPF� CPVK�

%&��� OQPQENQPCN� CPVKDQFKGU� CPF� IQCV� CPVK�OQWUG�+I� CPVKDQFKGU� YGTG� WUGF� 
CNN

RTGRCTGF�KP�QWT�NCDQTCVQT[��
������������

(QT� KPJKDKVKQP�QH� γ�EJCKP�KPFWEGF� UKIPCN� VTCPUFWEVKQP��YG�JCXG�WUGF� KPJKDKVQTU
QH� RTQVGKP� MKPCUG� %� 
UVCWTQURQTKPG�� ��� PI�ON�� QT� RTQVGKP� V[TQUKPG� MKPCUGU


IGPKUVGKP�� ���z/�
DQVJ� HTQO� 5KIOC��� 6JGUG� EQPEGPVTCVKQPU� YGTG� PQP�VQZKE� HQT

VJG�EGNNU�CU�FGVGTOKPGF�D[�VT[RCP�DNWG�GZENWUKQP�

)$&6�DQDO\VLV

(QT� (#%5� CPCN[UKU�� EGNNU� 
�Z����� YGTG� KPEWDCVGF� YKVJ� VJG� %&��� O#D� �&��


+I)��� QT� CP� KUQV[RG� OCVEJGF� EQPVTQN�� FKNWVGF� KP� (#%5� DWHHGT� 
2$5�����

$5#�������#\KFG���(QNNQYKPI�KPEWDCVKQP�HQT���JQWT�CV���u%��EGNNU�YGTG�YCUJGF

YKVJ� (#%5�DWHHGT� CPF� KPEWDCVGF� HQT��� JQWT�YKVJ� 2'�EQPLWICVGF� IQCV� CPVK�OQWUG

+I)��RQN[ENQPCN� +I)� 
5QWVJGTP�$KQVGEJPQNQI[��$KTOKPIJCO��#.���#HVGT�YCUJKPI�

EGNNU� YGTG� HKZGF�YKVJ� ���RCTCHQTOCNFGJ[FG� KP� 2$5� CPF� CPCN[\GF� QP� C� (#%5ECP


$GEVQP�&KEMKPUQP�� 5CP� ,QUG��%#���&CVC� CESWKUKVKQP� CPF� CPCN[UKU�YGTG� EQPFWEVGF

YKVJ�.[UKU�++�
$GEVQP�&KEMKPUQP��
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��� 02���� %GNN� N[UCVGU� CPF� EWNVWTG� UWRGTPCVCPVU� YGTG� UGRCTCVGF� QP� ���� 5&5

RQN[CET[NCOKFG�IGNU�WPFGT�TGFWEKPI�EQPFKVKQPU��CPF�DNQVVGF�QPVQ�28&(�OGODTCPG


/KNNKRQTG�� $GFHQTF�� /#��� 7UKPI� UVCPFCTF� 9GUVGTP� DNQVVKPI� RTQVQEQNU�� FKHHGTGPV

HQTOU�QH�%&���YGTG�FGVGEVGF�YKVJ�C�OKZVWTG�QH�4D��CPF�)V�+I)�CPVK�%&���
DQVJ

���zI�ON���#HVGT�KPEWDCVKQP�CPF�YCUJKPI��HQNNQYGF�D[�UWDUGSWGPV�KPEWDCVKQP�YKVJ

*42�EQPLWICVGF� 5YKPG� CPVK�4CDDKV�+I)� 
���������� &CMQ�� &GPOCTM�� CPF� *42�

EQPLWICVGF�4CDDKV�CPVK�)QCV�+I)�
����������&CMQ���5KIPCNU�YGTG�XKUWCNK\GF�WUKPI

5WRGT� 5KIPCN� %JGOKNWOKPGUEGPEG� UWDUVTCVG�� CEEQTFKPI� VQ� OCPWHCEVWTGTUN

KPUVTWEVKQPU�
2+'4%'��4QEMHQTF��+.��

,VRODWLRQ�RI�V&'���DQG�,J$�ELQGLQJ�(/,6$

6JG� U%&��� RTQVGKP� YCU� KUQNCVGF� HTQO� EWNVWTG� UWRGTPCVCPV� QH� 2/#�KQPQO[EKP

UVKOWNCVGF�7����EGNNU�WUKPI�CP�CHHKPKV[�EQNWOP�QH�JWOCP�+I#�KUQNCVGF�HTQO�PQTOCN

UGTWO� 
����� 2TGRCTCVKQPU� QH� RWTKHKGF� +I#� HTQO� PQTOCN� JWOCP� UGTWO� 
�zI�ON�

YGTG� EQCVGF� VQ� CP� '.+5#� RNCVG� CPF� DKPFKPI� QH� U%&���YCU� FGVGEVGF� WUKPI� &+)�

EQPLWICVGF�4D�(
CDB���CPVK�%&����UKOKNCT�VQ�VJG�%&���'.+5#�FGUETKDGF�CDQXG�

5(68/76

(VWDEOLVKPHQW�RI�DQ�(/,6$�IRU�V&'��

6Q�UVWF[�VJG�RTGUGPEG�QH�C�UQNWDNG�HQTO�QH�%&����YG�FGXGNQRGF�C�%&���URGEKHKE

'.+5#�� WUKPI� TCDDKV� RQN[ENQPCN� CPVKDQFKGU�� #U� C� RQUKVKXG� EQPVTQN� C� TGEQODKPCPV

U%&��� RTQVGKP� RTQ�

FWEGF� KP� %*1� EGNNU

YCU�GORNQ[GF�

Figure 1. Detection of
soluble CD89 protein by
ELISA. Rabbit anti-CD89
IgG (2µg/ml) was coated
to ELISA plates and sam-
ples, containing different
concentrations of either
recombinant soluble CD89
(open triangles) or BSA
(closed squares), were
added and after incuba-
tion wells were washed
and bound CD89 detected
with digoxigenin (DIG)-conjugated rabbit F(ab`)2 anti-CD89 (1µg/ml), followed by Horseradish
peroxidase (HRP)-conjugated F(ab`)2 anti-DIG. OD415 was measured after addition of
ABTS/H2O2 as substrate. The detection limit of soluble CD89 ELISA was reproducibly found to
be 50 pg/ml (extinction background +2x standard deviation in 6 independent experiments).
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+PETGCUKPI� EQPEGPVTCVKQPU� QH� TGEQODKPCPV� U%&��� TGUWNVGF� KP� C� FQUG�FGRGPFGPV

UKIPCN� KP�VJKU�'.+5#��6JG�FGVGEVKQP� NKOKV�QH�VJKU�'.+5#�YCU�TGRTQFWEKDN[�HQWPF�VQ

DG�`���RI�ON�
(KIWTG����

0RQRF\WLF�FHOOV�UHOHDVH�V&'���XSRQ�DFWLYDWLRQ

9G� KPXGUVKICVGF� VJG� TGNGCUG� QH� UQNWDNG�%&��� KP� UWRGTPCVCPVU� QH� CEVKXCVGF� JWOCP

EGNNU��(KTUV��VJG�TGNGCUG�QH�%&���YCU�UVWFKGF�KP�VJG�RTQ�OQPQE[VKE�EGNN�NKPG�7�����C

EGNN� V[RG� GZRTGUUKPI� JKIJ� NGXGNU� QH� %&���� 5VKOWNCVKQP� QH� 7���� YKVJ� 2/#� CPF

KQPQO[EKP�EQPUKUVGPVN[�KPFWEGF�TGNGCUG�QH�C�UQNWDNG�HQTO�QH�%&���
(KIWTG��#��

Figure 2. Detection of sCD89 in supernatants of PMA/ionomycin-stimulated cells. A.  U937
cells were cultured in medium alone (open triangles) or medium supplemented with
PMA/ionomycin (closed triangles). At indicated time points supernatants were tested for sCD89.
Results are expressed as the mean ± SEM of 3 independent experiments. B. Freshly isolated
PMN were cultured in medium with PMA/ionomycin. At the indicated time points supernatants
were harvested and tested for sCD89 (closed triangles) and sCD16 (open circles). Results are
expressed as a mean ± SEM of 3 independent experiments, using cells from 3 different donors

5QNWDNG�%&���YCU� HKTUV�FGVGEVCDNG�CHVGT���JQWTU�� CPF� TGCEJGF�C�OCZKOWO�CV���

JQWTU��+P���KPFGRGPFGPV�GZRGTKOGPVU�VJG�COQWPV�QH�U%&���FGVGEVGF�TCPIGF�HTQO

������PI�ON��9JGP�VJG�UCOG�PWODGT�QH�7����EGNNU�YGTG�EWNVWTGF�KP�VJG�CDUGPEG

QH�2/#�KQPQO[EKP��PQ�U%&���EQWNF�DG�FGVGEVGF�
(KIWTG��#��

0GZV� 2/0�� C� EGNN� VJCV� GZRTGUUGU� UKOKNCT� COQWPVU� QH� %&��� VQ� 7����� YGTG

UVKOWNCVGF�YKVJ�2/#�CPF�KQPQO[EKP��+TTGURGEVKXG�QH�VJG�VKOG�RQKPVU�VGUVGF��XCT[KPI

HTQO� �� OKPWVG� VQ� ��� JQWTU�� UQNWDNG� %&��� EQWNF� PQV� DG� FGVGEVGF� KP� VJG

UWRGTPCVCPVU� 
(KIWTG��$���#U� C�RQUKVKXG� EQPVTQN� HQT� VJG� CEVKXCVKQP� EQPFKVKQPU�� VJG

UCOG� UWRGTPCVCPVU� YGTG� VGUVGF� HQT� VJG� TGNGCUG� QH� %&���� +P� CEEQTFCPEG�YKVJ� VJG

NKVGTCVWTG�
��������CHVGT���OKPWVG�UQNWDNG�%&���YCU�FGVGEVCDNG�KP�UWRGTPCVCPVU�QH

CEVKXCVGF�2/0��CPF�VJKU�RTQFWEVKQP�HWTVJGT�KPETGCUGF�KP�VKOG�
(KIWTG��$��
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5HJXODWLRQ�RI�&'���VXUIDFH�H[SUHVVLRQ

5KPEG�OQFWNCVKQP�QH� UWTHCEG�GZRTGUUKQP�OKIJV�EQPVTKDWVG� VQ� VJG� TGNGCUG�QH�%&���

YG� KPXGUVKICVGF� VJG�GHHGEV�QH�2/#�KQPQO[EKP�QP�%&���OGODTCPG�GZRTGUUKQP�CU

FGVGEVGF�YKVJ�OQPQENQPCN�CPVKDQFKGU��(#%5�CPCN[UKU�UJQYGF�VJCV�2/#�KQPQO[EKP

KPFWEGF� C� ����� HQNF� 
TCPIG� QH� �

KPFGRGPFGPV� GZRGTKOGPVU�� KPETGCUG� KP

%&���UWTHCEG�GZRTGUUKQP�QP�7����EGNNU

EQORCTGF�YKVJ�EGNNU�EWNVWTGF�KP�OGFKWO

CNQPG�
(KIWTG����

Figure 3. FACS analysis of CD89 surface
expression. U937 cells were cultured in me-
dium alone or in medium supplemented with
PMA/ionomycin, LPS or heat aggregated IgA.
After a 36-hour culture, CD89 surface expres-
sion was assessed with CD89 mAb 2D11
(1/1,000) followed by PE-conjugated goat anti-
mouse-IgG1. Hatched histograms represent
conjugate controls; open histograms represent
CD89 expression. Out of 3 independent ex-
periments one histogram is shown per condi-
tion. The dotted line represents the median
fluorescence for CD89 expression of cells cul-
tured in medium alone.

Figure 4. CD89-specific crosslinking triggers sCD89 release from U937. A.  U937 cells were
cultured in medium alone or in medium supplemented with PMA/ionomycin, LPS or IgA prepara-
tions consisting of heat aggregated IgA2 (aIgA2) from a patient with an IgA2 myeloma, polymeric
IgA1 (pIgA1) from a patient with an IgA1 myeloma or monomeric serum IgA (mIgA) as indicated.
After 36 hours of culture, supernatants were collected and tested for sCD89. Results are ex-
pressed as the mean ± SEM of 3 independent experiments. B. U937 cells were cultured in
medium supplemented with different concentrations of the anti-CD89 mAb 2D11 (closed trian-
gles) or an isotype matched control (open triangles). After 36 hours supernatants were collected
and tested for sCD89. Results are expressed as the mean ± SEM of 3 independent experi-
ments.
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6JKU�WRTGIWNCVKQP�YCU�PQV�WPKSWG�HQT�2/#�KQPQO[EKP�CPF�EQWNF�CNUQ�DG�QDUGTXGF

YKVJ�QVJGT� UVKOWNK��YJKEJ� JCXG� RTGXKQWUN[� DGGP� HQWPF� VQ� CHHGEV�%&��� GZRTGUUKQP


�����$QVJ�.25� CPF�JGCV�CIITGICVGF�JWOCP� +I#� 
C+I#�� GPJCPEGF�%&��� UWTHCEG

GZRTGUUKQP�QP�7����EGNNU�

&URVVOLQNLQJ�RI�&'���LQGXFHV�UHOHDVH�RI�D�VROXEOH�IRUP

6Q� XGTKH[� YJGVJGT� VJG� TGNGCUG� QH� U%&��� KU� EQTTGNCVGF� YKVJ� WRTGIWNCVGF� UWTHCEG

GZRTGUUKQP�� UWRGTPCVCPVU� QH� UVKOWNCVGF� 7���� YGTG� VGUVGF�� 0GZV� VQ

2/#�KQPQO[EKP�� CNUQ� JKIJ� OQNGEWNCT� YGKIJV� HQTOU� QH� DQVJ� +I#�� CPF� +I#�


RQN[OGTKE�QT�JGCV�CIITGICVGF��EQPUKUVGPVN[�KPFWEGF�TGNGCUG�QH�U%&���HTQO�7���

EGNNU� 
(KIWTG� �#��� +P� EQPVTCUV�� NKVVNG� CEVKXCVKQP� YCU� QDUGTXGF� YKVJ� RTGRCTCVKQPU

EQPVCKPKPI� OQPQOGTKE� +I#�� 0Q� U%&��� YCU� FGVGEVGF� CHVGT� .25� UVKOWNCVKQP� QH

7���� 
(KIWTG� �#��� 9G� VJGP� VGUVGF� (Eα4+�ETQUUNKPMKPI� WUKPI� FKHHGTGPV

EQPEGPVTCVKQPU� QH� VJG� CPVK�%&��� O#D� �&��� CPF� HQWPF� C� FQUG�FGRGPFGPV

KPFWEVKQP�QH�U%&���TGNGCUG�
(KIWTG��$���#P�KUQV[RG�OCVEJGF�EQPVTQN�CPVKDQF[�FKF

PQV�KPFWEG�VJG�TGNGCUG�QH�%&����YJGTGCU�ETQUUNKPMKPI��&���WUKPI�IQCV�CPVK�OQWUG

+I)�CPVKDQFKGU�KPETGCUGF�%&���UJGFFKPI�

Figure 5. CD89 release from monocytic cell
lines.  CD89-expressing cells, peripheral blood
monocytes (A), MonoMac-6 (B) and THP-1 (C),
were cultured in medium alone or in medium
supplemented with PMA/ionomycin, LPS, heat
aggregated IgA2 or anti-CD89, as indicated.
After 36 hours supernatants were collected and
tested for sCD89. Detection limit is shown (100
pg/ml; thin dotted line). Results are expressed
as the mean ± SEM of 3 independent ex-
periments.

Monocytes

0

1.5

Med. LPSP/I aIgA2 anti-CD89
(2D11)

1.0

0.5

sC
D

89
 in

 n
g/

m
l

THP-1

0

20

30

10

Med. LPSP/I aIgA2 anti-CD89
(2D11)

sC
D

89
 in

 n
g/

m
l

A C

sC
D

89
 in

 n
g/

m
l

MonoMac-6

0

20

30

10

Med. LPSP/I aIgA2 anti-CD89
(2D11)

B



Shedding of CD89

57

5KOKNCT� CEVKXCVKQP� EQPFKVKQPU� YGTG� CRRNKGF� VQ� HTGUJN[� KUQNCVGF� RGTKRJGTCN� DNQQF

OQPQE[VGU�CPF�VYQ�QVJGT�O[GNQKF�EGNN� NKPGU��/QPQ/CE���CPF�6*2����#EVKXCVKQP

YKVJ� 2/#�KQPQO[EKP� QT� +I#� UVKOWNCVGF� CP� KPETGCUGF� UWTHCEG� GZRTGUUKQP� QP� CNN

VJTGG�EGNN�V[RGU�
FCVC�PQV�UJQYP���+P�CFFKVKQP��DQVJ�2/#�KQPQO[EKP�CPF�C+I#��CU

YGNN�CU�CPVK�%&���CPVKDQFKGU��KPFWEGF�VJG�TGNGCUG�QH�UQNWDNG�%&���
(KIWTG����

7KH�)F5�γ�FKDLQ�LV�HVVHQWLDO�IRU�&'���WULJJHUHG�UHOHDVH�RI�V&'��

6Q�UVWF[�VJG�OGEJCPKUO�QH�%&���VTKIIGTGF�TGNGCUG�QH� U%&��� KP�OQTG�FGVCKN��YG

WUGF� OWTKPG� ++#���� EGNNU� VTCPUHGEVGF� YKVJ� JWOCP� %&��� CNQPG�� QT� YKVJ� JWOCP

%&��� KP� EQODKPCVKQP� YKVJ� VJG� (E4� γ�EJCKP� UWDWPKV�� $QVJ� VTCPUHGEVCPVU� YGTG
RTGXKQWUN[� UJQYP� VQ� JCXG� C� EQORCTCDNG� %&��� GZRTGUUKQP� CPF� DQVJ� EGNN� NKPGU

FKURNC[GF�C�UKOKNCT�+I#�DKPFKPI�
�����#EVKXCVKQP�QH�%&���γ�EJCKP�VTCPUHGEVGF�EGNNU
YKVJ� KPETGCUKPI� COQWPVU� QH� JGCV� CIITGICVGF� JWOCP� +I#� 
C+I#�� VTKIIGTGF� C� FQUG�

FGRGPFGPV� TGNGCUG� QH� U%&���� 0Q� U%&��� EQWNF� DG� FGVGEVGF� KP� UWRGTPCVCPVU� QH

C+I#�UVKOWNCVGF�EGNNU�VTCPUHGEVGF�YKVJ�%&���CNQPG�
(KIWTG��#��

Figure 6. Release of CD89 from transfected
cells is dependent on FcR γγ-chain. A.  CD89-
transfected cells were cultured in medium sup-
plemented with varying concentrations of
aIgA2. After 36 hours, supernatants of stimu-
lated IIA1.6 CD89/γ (closed squares) and IIA1.6
CD89 (open circles) cells were collected and
tested for sCD89 protein. Results are ex-
pressed as the mean ± SEM of 3 independent
experiments. B. CD89-transfected cells were
cultured in medium alone or medium with
PMA/ionomycin, or anti-CD89 mAb’s 2D11 and
7D7. After 36 hours supernatants of the
stimulated IIA1.6 CD89/γ (closed bars) and IIA1.6 CD89 (open bars) cells were collected and
tested for sCD89 protein. Results are expressed as a mean ± SEM of 3 independent
experiments.
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5KOKNCTN[�� CPVK�%&��� CPVKDQFKGU� KPFWEGF� TGNGCUG� QH� U%&��� QPN[� KP� EGNNU� EQ�

GZRTGUUKPI� VJG� γ�EJCKP� 
(KIWTG��$��� 2/#�KQPQO[EKP� UVKOWNCVKQP� NGF� VQ� TGNGCUG�QH

U%&���KP�DQVJ�EGNN�V[RGU�
(KIWTG��$��

6Q�KPXGUVKICVG�YJGVJGT�UKIPCNKPI�XKC�VJG�γ�EJCKP�KU�KORQTVCPV�HQT�VJG�TGNGCUG�QH

U%&����VYQ�URGEKHKE�KPJKDKVQTU�YGTG�WUGF��#FFKVKQP�QH�GKVJGT�CP�KPJKDKVQT�QH�RTQVGKP

MKPCUG� %� 
UVCWTQURQTKPG�� QT� CP� KPJKDKVQT� QH� RTQVGKP� V[TQUKPG� MKPCUGU� 
IGPKUVGKP�

RTGXGPVGF� VJG� UJGFFKPI� QH� U%&��� HTQO� VJG� UWTHCEG� QH� C+I#�UVKOWNCVGF� ++#���

%&���γ�EJCKP�VTCPUHGEVCPVU�QT�7����EGNNU�
(KIWTG����

Figure 7. Shedding of sCD89 is pre-
vented by genistein and stauro-
sporine. Both the CD89/γ transfectants
(left) and U937 cells (right) were cul-
tured stimulated with aIgA2 in the ab-
sence or presence of an inhibitor of
protein tyrosine kinases (gen. =
genistein; 100µM) or an inhibitor of pro-
tein kinase C (stau. = staurosporine; 50
ng/ml). After 36 hours supernatants
were collected and tested for sCD89
protein. Of three independent
experiments, one repre-sentative
example is shown.

%LRFKHPLFDO�FKDUDFWHUL]DWLRQ�RI�VROXEOH�&'��

6Q�HWTVJGT�CPCN[\G�VJG�PCVWTG�QH�UQNWDNG�%&����9GUVGTP�DNQVVKPI�YCU�RGTHQTOGF�QP

EGNN� N[UCVGU�CPF�UWRGTPCVCPVU�QH�O[GNQKF�EGNNU��7VKNK\KPI� TCDDKV�CPF�IQCV�RQN[ENQPCN

CPVK�%&��� CPVKDQFKGU�� C� DTQCF� DCPF� TCPIKPI� HTQO� ������ M&� YCU� FGVGEVGF� QP

7����EGNN�N[UCVGU�
(KIWTG��#��NCPG����

9JGP� CPCN[\KPI� VJG� UWRGTPCVCPVU� QH� 7���� EGNNU�� C� URGEKHKE� RTQFWEV� QH

CRRTQZKOCVGN[����M&�YCU�HQWPF�CHVGT�2/#�KQPQO[EKP�UVKOWNCVKQP��YJKEJ�YCU�PQV

QDUGTXGF�WPFGT�PQP�UVKOWNCVGF�EQPFKVKQPU�
NCPGU�������4GCEVKXKV[�CICKPUV�VJG����M&

RTQVGKP� YCU� EQORNGVGN[� DNQEMGF� D[� RTGKPEWDCVKPI� VJG� CPVKUGTC� YKVJ� TGEQODKPCPV

U%&��� 
NCPG� ���� #� UKOKNCT� ��� M&� RTQVGKP� YCU� HQWPF� KP� VJG� UWRGTPCVCPV� QH

2/#�KQPQO[EKP� UVKOWNCVGF� 6*2��� EGNNU� 
NCPGU� ����� CPF� KP� UWRGTPCVCPV� QH� C+I#

UVKOWNCVGF�%&���γ� VTCPUHGEVGF� ++#����EGNNU� 
NCPGU������� +P�QTFGT� VQ�QDVCKP�OQTG

FGVCKNGF� KPHQTOCVKQP� QP� VJG� UVTWEVWTG� QH� U%&���� VJG� RTQVGKP� YCU� RWTKHKGF� HTQO

UWRGTPCVCPV� QH� 2/#�KQPQO[EKP� CEVKXCVGF� 7���� EGNNU�� 5QNWDNG� %&��� EQWNF� DG

RWTKHKGF�WUKPI�CP�+I#�CHHKPKV[�CDUQTDGPV��YJKEJ�UJQYGF�VJG�PCVWTCN�HQTO�QH�U%&��

VQ�DG�ECRCDNG�QH�DKPFKPI� +I#��6JKU�YCU�EQPHKTOGF� KP�CP�'.+5#� U[UVGO��YKVJ� +I#

EQCVGF� VQ� '.+5#� YGNNU�� YJGTG� C� FQUG�FGRGPFGPV� DKPFKPI� QH� U%&��� VQ� +I#� YCU

QDUGTXGF�
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YG�QDUGTXGF�C����M&�OQNGEWNG��6TGCVOGPV�YKVJ�0�IN[ECPCUG�TGFWEGF�VJG�/9�VQ

���M&��(QT�EQORCTKUQP��VJG�TGEQODKPCPV�UQNWDNG�HQTO�
������M&��YCU�VTGCVGF�KP

VJG�UCOG�YC[��CPF�RTGFKEVCDN[�UJQYGF�C����M&�DCEMDQPG�CHVGT�TGOQXCN�QH�VJG�0�

NKPMGF�IN[ECPU�
(KIWTG��%��
����

Figure 8. Immuno-chemical analysis of sCD89 protein. A.  Cell lysates from U937 cells were
blotted with normal rabbit and goat sera as a control (lane 1), or CD89 specific antisera (lane 2).
Supernatants of U937 and THP-1 cells cultured in medium alone or stimulated for 36 hours with
PMA/ionomycin (as indicated) were blotted with CD89 specific sera (resp. lane 3, 4 and 6, 7). As
a specificity control (lane 5), rabbit and goat polyclonal anti-CD89 antibodies, were preincubated
with 25 µg recombinant soluble CD89 and used for blotting of supernatant from PMA/ionomycin
stimulated U937 (P/I*). Similar as for U937 and THP-1 supernatants of IIA1.6 CD89/γ cultured in
medium alone or stimulated with aIgA2 were blotted (resp. lane 8, 9). B. Purified sCD89 was
tested at the indicated concentrations for binding to IgA (coated 2 µg/ml, closed triangles) or
BSA (coated 2 µg/ml, open squares)(as a specificity control). Results are expressed as the
mean ± SEM of 3 independent experiments. C. Recombinant soluble CD89 and purified sCD89
were treated with N-Glycosidase F for removal of N-linked sugars. Deglycosylated or untreated
samples, as indicated, were separated on 10 % SDS-PAGE and blotted specific for CD89.
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',6&866,21

+P�VJG�RTGUGPV�UVWF[�YG�FGOQPUVTCVG�VJCV�WRQP�CEVKXCVKQP��O[GNQKF�EGNNU�ECP�TGNGCUG

C� UQNWDNG� HQTO� QH� VJG� (Eα4+�%&���� $KQEJGOKECN� CPCN[UKU� UJQYGF� VJKU� UQNWDNG

TGEGRVQT� VQ� TGRTGUGPV� C� ��� M&� IN[EQU[NCVGF� RTQVGKP��YJKEJ� KU� ECRCDNG� QH� DKPFKPI

+I#�� $QVJ� C+I#� CPF� CPVK�%&��� CPVKDQFKGU� KPFWEGF� VJG� TGNGCUG� QH� U%&����YJKEJ

UWIIGUVU� VJCV� +I#� CPVKDQFKGU� RTQFWEGF� FWTKPI� C�OWEQUCN� KOOWPG� TGURQPUG�OKIJV

JCXG�C�TGIWNCVQT[�GHHGEV�QP�VJG�%&���GHHGEVQT�HWPEVKQPU�

+P�QWT�GZRGTKOGPVU�YG�EQPEGPVTCVGF�QP�VJG�O[GNQKF�EGNN�NKPG�7�����CNVJQWIJ

UKOKNCT�GHHGEVU�YGTG�HQWPF�YKVJ�QVJGT�OQPQE[VKE�EGNN� NKPGU�
6*2���CPF�/QPQ/CE�

����#EVKXCVKQP�QH�2/0�YKVJ�2/#�KQPQO[EKP�TGUWNVU�KP�C�UVTQPI�CPF�HCUV�TGNGCUG�QH

U%&���� DWV� FQGU� PQV� TGUWNV� KP� TGNGCUG� QH� U%&���� UWIIGUVKPI� VJCV� TGIWNCVKQP� QH

TGEGRVQT� UJGFFKPI� KU� FKHHGTGPV� DGVYGGP� %&���(Eγ4+++� CPF� %&���(Eα4+�
%QORCTKPI�RGTKRJGTCN�DNQQF�OQPQE[VGU�CPF�O[GNQKF�EGNN� NKPGU��YG�HQWPF�VJCV�VJG

TGIWNCVKQP� QH� U%&��� UJGFFKPI� YCU� SWCNKVCVKXGN[� UKOKNCT�� *QYGXGT� KP� RGTKRJGTCN

DNQQF�OQPQE[VGU��YG�FGVGEVGF�NQYGT�COQWPVU�QH�U%&���KP�QWT�'.+5#��6JKU�OKIJV

DG� RCTVKCNN[� GZRNCKPGF� D[� C� NQY�NGXGN� GZRTGUUKQP� QH� %&��� QP� OQPQE[VGU�� QT� D[

FKHHGTGPEGU� KP� TGIWNCVKQP� DGVYGGP� VJGUG� O[GNQKF� EGNN� NKPGU� CPF� OQPQE[VGU�� 9G

UJQYGF�VJCV�VJG�TGNGCUG�QH�U%&���KU�FGRGPFGPV�QP�CP�CEVKXG�UKIPCNKPI�GXGPV��YJKEJ

OKIJV�DG�SWCPVKVCVKXGN[�FKHHGTGPV� KP�EGNN� NKPGU�� +V�YCU�FGOQPUVTCVGF� VJCV� TGNGCUG�QH

%&��� CHVGT� %&��� ETQUUNKPMKPI� KU� FGRGPFGPV� QP� VJG� RTGUGPEG� QH� VJG� EQOOQP� γ�
EJCKP��YJKEJ� KU�CNUQ�CUUQEKCVGF�YKVJ�(Eε4+��(Eγ4+++C�%&���CPF�(Eγ4++C�%&���
��

(KIWTG� �#��� 5KIPCNKPI� XKC� VJKU� UWDWPKV�� KPFWEGU� 2-%� CEVKXCVKQP� 
���� CU� YGNN� CU

V[TQUKPG�RJQURJQT[NCVKQP�QH�VJG�γ�EJCKP�D[�OGODGTU�QH�VJG�5TE�HCOKN[�
.[P��5[M��

2+��� MKPCUG� CEVKXCVKQP� CPF� $TWVQP� V[TQUKPG� MKPCUG� 
$VM�� CEVKXCVKQP� 
�������� +P

CEEQTFCPEG��YG�YGTG�CDNG� VQ�DNQEM� VJG�TGNGCUG�QH� U%&���D[� KPJKDKVKQP�QH�RTQVGKP

MKPCUG�%�QT�RTQVGKP�V[TQUKPG�MKPCUGU�

+P� EQPVTCUV� VQ� U%&��� UJGFFKPI� 
����� TGNGCUG� QH� U%&��� YCU� TCVJGT� UNQY�

UWIIGUVKPI�VJG�KPXQNXGOGPV�QH�UGEQPFCT[�RTQEGUUGU��+PFWEVKQP�QH�U%&���TGNGCUG�YCU

CEEQORCPKGF� D[� WRTGIWNCVKQP� QH� UWTHCEG� GZRTGUUKQP�� CNVJQWIJ� KPETGCUGF� UWTHCEG

GZRTGUUKQP� PQV� CNYC[U� TGUWNVGF� KP� U%&��� UJGFFKPI�� 2TGXKQWU� GZRGTKOGPVU� JCXG

UJQYP� VJCV� VJG� ++#���� VTCPUHGEVCPVU� YG� JCXG� WUGF� KP� QWT� GZRGTKOGPVU� JCXG� C

EQORCTCDNG�%&���GZRTGUUKQP� CPF�FKURNC[� C� UKOKNCT� +I#�DKPFKPI� 
�����6JGTGHQTG�

VJG�RTGUGPEG�QH�VJG�γ�EJCKP�UGGOU�VQ�JCXG�PQ�GHHGEV�QP�VJG�CHHKPKV[�HQT�+I#��6JGUG

HKPFKPIU� CTG� FKHHGTGPV� HTQO� FCVC� RWDNKUJGF� HQT� (Eγ4� 
���� CPF� TGSWKTG� HWTVJGT
KPXGUVKICVKQP�

6JG� OQNGEWNCT� YGKIJV� QH� ��� M&� QH� %&��� TWNGU� QWV� VJG� RQUUKDKNKV[� VJCV� VJG

RTQFWEVU�OGCUWTGF�KP�'.+5#�CTG�TGNGCUGF�OGODTCPG�XGUKENGU�EQPVCKPKPI�HWNN�NGPIVJ

%&����4GEGPVN[��CV�NGCUV����FKHHGTGPV�URNKEG�XCTKCPVU�QH�%&���JCXG�DGGP�KFGPVKHKGF
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�������� +V� UGGOU�WPNKMGN[� VJCV� VJG[� CTG� TGURQPUKDNG� HQT� VJG� U%&���OQNGEWNG�� CU

OQUV� QH� VJGO� UJQYGF� RCTVKCN� QT� EQORNGVG� FGNGVKQPU� QH� '%�� QT� '%��� YJKNG� UVKNN

EQPVCKPKPI�VJG�RTGFKEVGF�VTCPUOGODTCPG�TGIKQP��(KPCNN[��YG�HQWPF�VJCV�++#����EGNNU

VTCPUHGEVGF�YKVJ�HWNN�NGPIVJ�%&���E&0#��GZENWFKPI�CNVGTPCVKXG�URNKEKPI��CNUQ�TGNGCUG

C�UKOKNCT����M&�OQNGEWNG�WRQP�CEVKXCVKQP�
(KIWTG��#��NCPG�����6JGUG�FCVC�UWIIGUV�C

TQNG� HQT� RTQVGQN[VKE� ENGCXCIG�� CU� FGOQPUVTCVGF� HQT� XCTKQWU� OQNGEWNGU�� KPENWFKPI

E[VQMKPGU� 
60(�α��� E[VQMKPG� TGEGRVQTU�� CFJGUKQP� OQNGEWNGU� CPF� (E� TGEGRVQTU


����������

6JG�ENGCXCIG�UKVG�QH�%&���(Eγ4+++�YCU�KFGPVKHKGF�DGVYGGP�8CN����CPF�5GT���

CHVGT�%�VGTOKPCN� UGSWGPEKPI� NCTIG�COQWPVU�QH� U%&���RWTKHKGF� HTQO�JWOCP� UGTWO


����� +P� RTGNKOKPCT[� GZRGTKOGPVU� YG� HQWPF� VJCV� DQVJ� '&6#� CPF� ����

RJGPCPVTKQNKP��YJKEJ�CTG� KPJKDKVQTU�QH�OGVCNNQRTQVGKPCUGU��RTGXGPVGF�VJG�TGNGCUG�QH

U%&��� 
FCVC� PQV� UJQYP��� UWIIGUVKPI� VJG� KPXQNXGOGPV� QH� OGVCNNQRTQVGKPCUGU� KP

ENGCXCIG�QH�%&����6JG�FKHHGTGPEG� KP� EQTG� UK\G� DGVYGGP� TGEQODKPCPV� U%&��� CPF

U%&���ENGCXGF�HTQO�7����UJQYU�VJCV�VJG�ENGCXCIG�UKVG�KU�0�VGTOKPCN�HTQO�6[T����

VJG�%�VGTOKPCN�COKPQ�CEKF�QH�VJG�TGEQODKPCPV�RTQFWEV�

#P� KORQTVCPV� SWGUVKQP� EQPEGTPU� VJG� 
RCVJQ��� RJ[UKQNQIKECN� TQNG� QH� UQNWDNG

%&���� 4GNGCUG� QH� UQNWDNG� TGEGRVQTU� JCU� DGGP� UWIIGUVGF� VQ� TGRTGUGPV� C� WPKXGTUCN

OGEJCPKUO�QH�TGEGRVQT�TGIWNCVKQP��YJKEJ�OKIJV�DG�F[UTGIWNCVGF�KP�XCTKQWU�JWOCP

FKUGCUGU� 
����� 5JGFFKPI� QH� %&��� YKNN� WPEQWRNG� VJG� TGEGRVQT� HTQO� KVU� UKIPCNKPI

VTCPUFWEVKQP� RCVJYC[U� CPF� VJGTGHQTG� TGRTGUGPVU� C� OGCPU� QH� GHHGEVQT� HWPEVKQP

FQYPTGIWNCVKQP��3WCPVKHKECVKQP�QH�%&��� KP�EGNN� N[UCVGU�QH�7����CU� EQORCTGF� VQ

VJGKT�UWRGTPCVCPVU�UWIIGUVGF�VJCV�WRVQ����QH�VJG�TGEGRVQT�OKIJV�CRRGCT�KP�UQNWDNG

HQTO� CHVGT� UVKOWNCVKQP� YKVJ� 2/#�KQPQO[EKP� 
FCVC� PQV� UJQYP��� +V� KU� NKMGN[� VJCV

UQNWDNG�%&���OKIJV� KOOGFKCVGN[� KPVGTCEV�YKVJ� EKTEWNCVKPI� +I#� CPF� KPHNWGPEGU� VJG

HWPEVKQP�QH�+I#��9G�JCXG�QDVCKPGF�RTGNKOKPCT[�GXKFGPEG�VJCV�U%&���KU�RTGUGPV�KP

VJG�EKTEWNCVKQP��+V�KU�RQUUKDNG�VJCV�+I#�%&���EQORNGZGU�OKIJV�JCXG�PPGRJTKVQIGPKEQ

CEVKXKVKGU�CU�JCU�DGGP�UWIIGUVGF�TGEGPVN[�
����

.GXGNU� QH� U%&��� 
(Eγ4+++�� JCXG� DGGP� RTQRQUGF� VQ� DG� C� OGCUWTG� HQT� VJG

PWODGT� QH� PGWVTQRJKNU� 
�����1WT� KP� XKVTQ�FCVC� UWIIGUV� VJCV� 2/0�FQ� PQV� TGNGCUG

%&���CPF�VJCV�OQPQE[VGU�OKIJV�DG�VJG�OQUV�KORQTVCPV�UQWTEG�QH�UQNWDNG�%&���

6JGTGHQTG�U%&���NGXGNU�OKIJV�TGRTGUGPV�C�OGCUWTG�HQT�OQPQE[VG�PWODGTU�CPF�QT

CEVKXCVKQP��4GEGPVN[��OQPQE[VGU�
DWV�PQV�PGWVTQRJKNU��QH�RCVKGPVU�YKVJ�RTKOCT[�+I#

PGRJTQRCVJ[�� YGTG� HQWPF� VQ� FKURNC[� C� OCTMGF� TGFWEVKQP� QH� UWTHCEG� %&��

GZRTGUUKQP�VJCV�EQTTGNCVGF�YKVJ�VJG�KPETGCUGF�NGXGNU�QH�UGTWO�+I#�
�����#V�RTGUGPV

KV�KU�WPENGCT�YJGVJGT�VJG�PGICVKXG�TGIWNCVKQP�QH�OQPQE[VKE�%&���GZRTGUUKQP�OKIJV

DG�CUUQEKCVGF�YKVJ�CP�KPETGCUGF�TGNGCUG�QH�UQNWDNG�%&���
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+P� EQPENWUKQP�� KP� VJG� RTGUGPV� UVWF[� YG� JCXG� UJQYP� VJCV� VJG� O[GNQKF

(Eα4+�%&���ECP�DG�TGNGCUGF�CU�C����M&�UQNWDNG�OQNGEWNG��6JG�TGNGCUG�QH�U%&���

YJKEJ�ECP�DKPF�+I#��KU�KPFWEGF�WRQP�CEVKXCVKQP�QH�O[GNQKF�EGNNU��6JKU�OC[�RTQXKFG

C� OQFG� QH� PHKPG�VWPKPIQ� GHHGEVQT� HWPEVKQPU� QH� %&��� GZRTGUUKPI� EGNNU�� +P� TGEGPV

[GCTU�VJG�%&���OQNGEWNG�JCU�GXQNXGF�CU�C�ECPFKFCVG�VCTIGV�HQT�DKURGEKHKE�CPVKDQF[

VJGTCR[� 
�������� +V� YKNN� DG� KORQTVCPV� VQ� WPTCXGN� VJG� OGEJCPKUOU� QH� %&��

UJGFFKPI�� PQV� QPN[� VQ� RQVGPVKCNN[� KORTQXG� VJG� GHHKECE[� QH� VJGTCR[�� DWV� CNUQ� VQ

OQPKVQT�KOOWPG�CEVKXCVKQP�
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5()(5(1&(6

���/GUVGEM[��,���$��/QTQ��CPF�$�,��7PFGTFQYP�
������ /WEQUCN� +OOWPQINQDWNKPU�� +P� /WEQUCN

+OOWPQNQI[�� �� GF�� 1ITC� 2�.�1�� CPF� ,�
/GUVGEM[��GFU��#ECFGOKE�RTGUU��5CP�&KGIQ��%#�
R������

���/QTVQP��*��%���/��XCP�'IOQPF��CPF�,��)��,�

XCP�FG�9KPMGN��������5VTWEVWTG�CPF�HWPEVKQP�QH
JWOCP�+I#�(E�TGEGRVQTU�
(E�CNRJC�4���%TKV�4GX
+OOWPQN��������

���9KPGU��$��&���/��&��*WNGVV��)��2��,COKGUQP�

*��/��6TKUV�� ,��/��5RTCVV�� CPF�2��/��*QICTVJ�
������+FGPVKHKECVKQP�QH�TGUKFWGU� KP�VJG� HKTUV�FQ�
OCKP�QH�JWOCP�(ECNRJC�TGEGRVQT�GUUGPVKCN�HQT�KP�
VGTCEVKQP�YKVJ�+I#��,�+OOWPQN����������

��� /CNKU\GYUMK�� %�� 4��� %�� ,�� /CTEJ�� /�� #�

5EJQGPDQTP�� 5�� )KORGN�� CPF� .�� 5JGP�� �����
'ZRTGUUKQP� ENQPKPI�QH� C� JWOCP�(E� TGEGRVQT� HQT
+I#��,�'ZR�/GF����������

���%CTC[CPPQRQWNQU��.���,��/��*GZJCO��CPF�,�

&��%CRTC��������.QECNK\CVKQP�QH�VJG�DKPFKPI�UKVG
HQT�VJG�OQPQE[VG�KOOWPQINQDWNKP�
+I��#�(E�TG�
EGRVQT� 
%&���� VQ� VJG� FQOCKP� DQWPFCT[� DG�
VYGGP�%CNRJC��CPF�%CNRJC�� KP�JWOCP�+I#���,
'ZR�/GF����������

���/QTVQP��*��%���)��XCP�<CPFDGTIGP��%��XCP

-QQVGP��%��,��*QYCTF��,��)��,��XCP�FG�9KPMGN�

CPF�2��$TCPFV\CGI�����#�&��.QECNK\CVKQP�QH�VJG
KOOWPQINQDWNKP�DKPFKPI�TGIKQPU�QH� VJG�O[GNQKF
+I#�(E�TGEGRVQT�
(E�CNRJC�4��%&����CPF�DQXKPG
(E� ICOOC� �4� VQ� VJGKT� OGODTCPG�FKUVCN� '%��
FQOCKPU��,�'ZR�/GF����������

���5CNVGT��4��&���*��9��%JCP��4��6CFKMCOCNNC�

CPF�&��#��.CYNQT��������&QOCKP�QTICPK\CVKQP
CPF�UGSWGPEG�TGNCVKQPUJKR�QH�MKNNGT�EGNN�KPJKDKVQT[
TGEGRVQTU��+OOWPQN�4GX���������

���/QPVGKTQ�� 4�� %��� 4�� 9�� *QUVQHHGT�� /�� &�

%QQRGT�� ,��4��$QPPGT��)�� .��)CTVNCPF�� CPF�*�

-WDCICYC��������&GHKPKVKQP�QH�KOOWPQINQDWNKP
#� TGEGRVQTU�QP� GQUKPQRJKNU� CPF� VJGKT� GPJCPEGF
GZRTGUUKQP� KP� CNNGTIKE� KPFKXKFWCNU�� ,� %NKP� +PXGUV
��������

���2HGHHGTMQTP��.��%��CPF�)��4��;GCOCP�������
#UUQEKCVKQP� QH� +I#�(E� TGEGRVQTU� 
(E� CNRJC� 4�

YKVJ�(E�GRUKNQP�4+�ICOOC��� UWDWPKVU� KP�7���
EGNNU��#IITGICVKQP�KPFWEGU�VJG�V[TQUKPG�RJQURJQ�
T[NCVKQP�QH�ICOOC����,�+OOWPQN����������

���� /QTVQP�� *�� %��� +�� '�� 8CP� FGP� *GTKM�

1WFKLM�� 2�� 8QUUGDGNF�� #�� 5PKLFGTU�� #�� ,�

8GTJQGXGP�� 2�� ,�� %CRGN�� CPF� ,�� )�� ,�� XCP� FG

9KPMGN�� ������ (WPEVKQPCN� CUUQEKCVKQP� DGVYGGP
VJG� JWOCP� O[GNQKF� KOOWPQINQDWNKP� #� (E
TGEGRVQT� 
%&���� CPF� (E4� ICOOC� EJCKP�
/QNGEWNCT� DCUKU� HQT� %&���(E4� ICOOC� EJCKP
CUUQEKCVKQP��,�$KQN�%JGO�����������

���� *QUVQHHGT�� 4�� 9��� +�� -TWMQXGVU�� CPF� /�

$GTIGT��������'PJCPEGOGPV�D[�VWOQT�PGETQUKU
HCEVQT�CNRJC�QH�(E�CNRJC�TGEGRVQT�GZRTGUUKQP�CPF
+I#�OGFKCVGF� UWRGTQZKFG� IGPGTCVKQP� CPF� MKNNKPI
QH� 2UGWFQOQPCU� CGTWIKPQUC� D[� RQN[OQTRJQPW�
ENGCT�NGWMQE[VGU��,�+PHGEV�&KU��������

����5JGP��.���,��'��%QNNKPU��/��#��5EJQGPDQTP�

CPF� %�� 4��/CNKU\GYUMK�� ������ .KRQRQN[UCEEJC�
TKFG� CPF� E[VQMKPG� CWIOGPVCVKQP� QH� JWOCP
OQPQE[VG� +I#� TGEGRVQT� GZRTGUUKQP� CPF� HWPE�
VKQP��,�+OOWPQN����������

���� 4GVGTKPM�� 6�� ,��� '�� 9�� .GXCTJV�� 0�� -NCT�

/QJCOCF�� .�� #�� XCP� 'U�� CPF� /�� 4�� &CJC�
������ 6TCPUHQTOKPI� ITQYVJ� HCEVQT�DGVC� �

6)(�DGVC� ��� FQYP�TGIWNCVGU� +I#� (E�� TGEGRVQT

%&���� GZRTGUUKQP� QP� JWOCP�OQPQE[VGU��%NKP
'ZR�+OOWPQN���������

���� 5EJKNNGT�� %��� #�� 5RKVVNGT�� /�� 9KNNJGKO�� <�

5\GRHCNWUK��*��#IKU��/��-QNNGT��/��2GVGTNKM��CPF

)��$QNV\�0KVWNGUEW��������+PHNWGPEG�QH�UWTCOKP
QP� VJG� GZRTGUUKQP� QH� (E� TGEGRVQTU� CPF� QVJGT
OCTMGTU�QP�JWOCP�OQPQE[VGU�CPF�7����EGNNU�
CPF�QP�VJGKT�RJCIQE[VKE�RTQRGTVKGU��+OOWPQNQI[

�������

����(TKFOCP��9��*��������4GIWNCVKQP�QH�$�EGNN
CEVKXCVKQP�CPF�CPVKIGP�RTGUGPVCVKQP�D[�(E�TGEGR�
VQTU��%WTT�1RKP�+OOWPQN�������

����*WK\KPIC��6��9���%��'��XCP�FGT�5EJQQV��%�

,QUV�� 4�� -NCCUUGP�� /�� -NGKLGT�� #�� '�� XQP� FGO

$QTPG�� &�� 4QQU�� CPF� 2�� #�� 6GVVGTQQ�� �����
6JG� 2+�NKPMGF� TGEGRVQT� (E4+++� KU� TGNGCUGF� QP
UVKOWNCVKQP�QH�PGWVTQRJKNU��0CVWTG���������
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���� 5CTHCVK�� /��� 5�� %JGXTGV�� %�� %JCUVCPI�� )�

$KTQP��2��5VT[EMOCPU��)��&GNGURGUUG��,��.��$KPGV�

*��/GTNG�$GTCN��CPF�&��$TQP��������2TQIPQUVKE

KORQTVCPEG� QH� UGTWO� UQNWDNG� %&��� NGXGN� KP

EJTQPKE�N[ORJQE[VKE�NGWMGOKC��$NQQF���������

����*GCPG[��/�� .�� CPF� &��9�� )QNFG�� �����

5QNWDNG� TGEGRVQTU� KP� JWOCP� FKUGCUG�� ,� .GWMQE

$KQN��������

����*WK\KPIC��6��9���/��FG�*CCU��/��-NGKLGT��,�

*��0WKLGPU��&��4QQU��CPF�#��'��XQP�FGO�$QTPG�

������5QNWDNG�(E�ICOOC�TGEGRVQT�+++�KP�JWOCP

RNCUOC�QTKIKPCVGU�HTQO�TGNGCUG�D[�PGWVTQRJKNU��,

%NKP�+PXGUV��������

����-QGPG��*��4���/��FG�*CCU��/��-NGKLGT��6�

9�� *WK\KPIC�� &�� 4QQU�� CPF� #�� '�� XQP� FGO

$QTPG�� ������ %NKPKECN� XCNWG� QH� UQNWDNG� +I)� (E

TGEGRVQT� V[RG� +++� KP� RNCUOC� HTQO� RCVKGPVU� YKVJ

EJTQPKE�KFKQRCVJKE�PGWVTQRGPKC��$NQQF���������

���� /CNKU\GYUMK�� %�� 4��� 6�� XCP� FGP� $QU�� .�

5JGP��/��#��5EJQGPDQTP��*��-WDCICYC��/��2�

$GEMOCPP��CPF�4��%��/QPVGKTQ��������4GEQO�

DKPCPV�UQNWDNG�+I#�(E�TGEGRVQT��IGPGTCVKQP��DKQ�

EJGOKECN� EJCTCEVGTK\CVKQP��CPF� HWPEVKQPCN� CPCN[�

UKU� QH� VJG� TGEQODKPCPV� RTQVGKP�� ,� .GWMQE� $KQN

�������

����*KGOUVTC��2��5���,��$KGYGPIC��#��)QTVGT��/�

'��5VWWTOCP��#��(CDGT��.��#��XCP�'U��CPF�/��4�

&CJC��������#EVKXCVKQP�QH�EQORNGOGPV�D[�JW�

OCP� UGTWO� +I#�� UGETGVQT[� +I#� CPF� +I#�� HTCI�

OGPVU��/QN�+OOWPQN��������

����9GUVGTJWKU��4���)��XCP�<CPFDGTIGP��0��#�

/��8GTJCIGP��0��-NCT�/QJCOCF��/��4��&CJC�

CPF� %�� XCP� -QQVGP�� ������ *WOCP� OGUCPIKCN

EGNNU�KP�EWNVWTG�CPF�KP�MKFPG[�UGEVKQPU�HCKN�VQ�GZ�

RTGUU� (E� CNRJC� TGEGRVQT� 
%&����� ,� #O� 5QE

0GRJTQN��������

����/KFFGNJQXGP��2��,���#��#IGT��&��4QQU��CPF

#��,��8GTJQGXGP��������+PXQNXGOGPV�QH�C�OGV�

CNNQRTQVGCUG� KP� VJG� UJGFFKPI� QH� JWOCP� PGWVTQ�

RJKN�(E�ICOOC4+++$��('$5�.GVV��������

����5WPFUVTQO��%�� CPF�-��0KNUUQP�� ������ 'U�

VCDNKUJOGPV�CPF�EJCTCEVGTK\CVKQP�QH�C�JWOCP�JKU�

VKQE[VKE�N[ORJQOC�EGNN�NKPG�
7�������+PV�,�%CP�

EGT��������

���� 6UWEJK[C�� 5��� /�� ;COCDG�� ;�� ;COCIWEJK�

;��-QDC[CUJK�� 6��-QPPQ�� CPF�-��6CFC�� �����

'UVCDNKUJOGPV� CPF� EJCTCEVGTK\CVKQP� QH� C� JWOCP

CEWVG�OQPQE[VKE�NGWMGOKC�EGNN�NKPG�
6*2�����+PV

,�%CPEGT��������
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