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7PTCXGNKPI� VJG� OGEJCPKUOU� QH� KPVGTCEVKQP� DGVYGGP� TGEGRVQTU� CPF� VJGKT� NKICPFU

RTQXKFGU� C� RQYGTHWN� VQQN� KP� WPFGTUVCPFKPI� VJG� KOOWPG� U[UVGO�� (E� TGEGRVQTU

TGRTGUGPV� C� NKPM� DGVYGGP� JWOQTCN� CPF� EGNNWNCT� KOOWPG� TGURQPUGU� 
���� +OOWPG

EQORNGZGU�� YJGP� DQWPF� VQ� (E4�RQUKVKXG� NGWMQE[VGU�� VTKIIGT� EGNNWNCT� HWPEVKQPU� VQ

ENGCT�RQVGPVKCNN[�FCPIGTQWU�CPVKIGPU�HTQO�QWT�DQF[�
����*QYGXGT��TGNCVKXGN[�NKVVNG�KU

MPQYP� CDQWV� VJG� URGEKHKE� KPVGTCEVKQPU� DGVYGGP� +I#� CPF� %&���� VJG� QPN[� YGNN

EJCTCEVGTK\GF� (Eα4�� 6JG� RTGUGPV� VJGUKU� KU� HQEWUGF� WRQP� VJG� KPVGTCEVKQPU� DGVYGGP
VJKU�RTQVQV[RKE� +I#� TGEGRVQT� CPF�FKHHGTGPV�OQNGEWNCT� HQTOU�QH� +I#�� CU�YGNN� CU�QP

VJG� HWPEVKQPCN� EQPUGSWGPEGU� QH� VJGUG� KPVGTCEVKQPU� 
EJCRVGT� ��� �� CPF� ���

(WTVJGTOQTG�� C� RQUUKDNG� TQNG� HQT� %&��� KP� VJG� +I#�CUUQEKCVGF� FKUGCUG� +I#

PGRJTQRCVJ[�
+I#0��YCU�KPXGUVKICVGF�
EJCRVGT���CPF����

$CUGF� QP� VJG� NQECNK\CVKQP� QH� VJG� KOOWPQINQDWNKP�DKPFKPI� TGIKQP� QH� %&��� KP

VJG�OGODTCPG�FKUVCN�'%��FQOCKP�
EJCRVGT�����C�OQFGN�HQT�VJG�%&���RTQVGKP�CPF

KVU�DKPFKPI�VQ�+I#�KU�RTQRQUGF�
RCTV�++���&GOQPUVTCVKQP�QH�CP�+I#�KPFWEGF�KPETGCUG

QH� %&��� GZRTGUUKQP� CPF� UWDUGSWGPV� TGNGCUG� QH� U%&��� 
EJCRVGT� ��� TCKUGU� VJG

SWGUVKQP�QH�JQY�+I#�CHHGEVU�%&���UWTHCEG�GZRTGUUKQP��2TQRGTVKGU�QH�EKTEWNCVKPI�+I#

CPF�UVTWEVWTCN�QTICPK\CVKQP�QH�EGNN�OGODTCPG�DQWPF�%&���OQNGEWNGU�CTG�FKUEWUUGF


RCTV� +++��� (WTVJGTOQTG�� YG� GXCNWCVG� CFFKVKQPCN� OGEJCPKUOU� KPXQNXGF� KP� U%&��

TGNGCUG�CPF�FGOQPUVTCVG�VJG�RTGUGPEG�QH�U%&���KP�EKTEWNCVKQP�
RCTV�+8��

/QPQOGTKE�+I#��KUQNCVGF�HTQO�RCVKGPVU�YKVJ�+I#0�UJQYU�C�TGFWEGF�DKPFKPI�VQ

%&���
EJCRVGT�����6JG�TQNG�QH�%&���KP�VJG�ENGCTCPEG�QH�+I#�CPF�PGYN[�FGXGNQRGF

OGVJQFU�VQ�UVWF[�VJG�TQNG�QH�R+I#�CPF�+I#�+%�KP�+I#0�YKNN�DG�FKUEWUUGF��(KPCNN[�

DKPFKPI�QH�+I#�VQ�OGUCPIKCN�EGNNU��YJKEJ�KU�KPFGRGPFGPV�QH�%&���
EJCRVGT�����JCU

DGGP�CVVTKDWVGF�VQ�C�PGYN[�FGHKPGF�OQNGEWNG�
RCTV�8��

,,��$�02'(/�)25�,*$�&'���%,1',1*

6JG�FQOCKPU�QH� VJG� +I#�(E�VCKN� VJCV� CTG� KPXQNXGF� KP�DKPFKPI� VQ�%&���JCXG�DGGP

OCRRGF�KP�FGVCKN�VQ�VJG�.GW����)N[����TGIKQP�KP�%α��CPF�VJG�2TQ�����2JG����TGIKQP
KP�%α��
����6JG�TGIKQPU�QP�%&���VJCV� KPVGTCEV�YKVJ� VJG�%α��CPF�%α��CTGC�CTG
NGUU�YGNN� EJCTCEVGTK\GF��%JKOGTKE� TGEGRVQTU�JCXG�DGGP�EQPUVTWEVGF��D[�GZEJCPIKPI

EQORNGVG� FQOCKPU� DGVYGGP� %&��� CPF� KVU� DQXKPG� JQOQNQIWG�� D(Eγ�4� 
���� CPF
GZRTGUUGF�QP�%15���EGNNU�
����$KPFKPI�QH�+I#�VQ�VJGUG�EJKOGTKE�TGEGRVQTU�YCU�QPN[

FGVGEVGF�YJGP� VJG�'%��FQOCKP�QH�%&���YCU�RTGUGPV� 
����6JG�QDUGTXCVKQP� VJCV

O#DNU�YJKEJ�YGTG�CDNG�VQ�KPJKDKV�+I#�DKPFKPI�VQ�%&����QPN[�TGEQIPK\GF�EJKOGTKE

TGEGRVQTU�EQPVCKPKPI�VJG�'%��FQOCKP��EQPHKTOGF�VJGUG�HKPFKPIU��
���
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$CUGF� QP� FCVC� HTQO� VJG� ET[UVCN� UVTWEVWTG� QH� -+4�&.�� 
���� C� TGEGRVQT� YKVJ

CRRTQZKOCVGN[������COKPQ�CEKF�JQOQNQI[�VQ�%&����YG�JCXG�IGPGTCVGF�C�VJTGG�

FKOGPUKQPCN� %&��� OQFGN� 
(KIWTG� �� QH� VJG� KPVTQFWEVKQP��� 7UKPI� VJKU� OQFGN� HQT

%&����PGY�RQKPV�OWVCVKQPU�YGTG�OCFG�KP�VJG�+I#�DKPFKPI�FQOCKP�VQ�KFGPVKH[�VJG

COKPQ� CEKF� TGUKFWGU� FKTGEVN[� TGURQPUKDNG� HQT� +I#� DKPFKPI�� 2TGNKOKPCT[� TGUWNVU

OCRRGF�VJG�+I#�DKPFKPI�UKVG�YKVJKP�%&����VQ�VJG�VKR�QH�'%�� 
����$KPFKPI� KP�VJG

'%�� TGIKQP� KU� FKHHGTGPV� HTQO� QVJGT� (E� TGEGRVQTU� 
(Eγ4++�� (Eγ4+++�� CPF� (Eε4+��� KP
YJKEJ�VJG�NKICPF�DKPFKPI�UKVG�KU�KP�FQOCKP����TCVJGT�VJCP�FQOCKP���
����6JKU�EJCPIG

OC[�TGHNGEV�VJG�RTQRQUGF�FKXGTIGPV�GXQNWVKQPCT[�RCVJYC[�QH�(Eα4+�HTQO�C�FKUVKPEV
EQOOQP�IGPGVKE�RTGEWTUQT�
������4GEGPVN[��VJG�ET[UVCN�UVTWEVWTGU�QH�(Eε4+��(Eγ4++C
CPF�(Eγ4++D��
UWOOCTK\GF�KP�(KIWTG����YGTG�UQNXGF�
�������

Figure 1. Schematic diagram of the ectodomains of the αα-chains of Fc εεRI, FcγγRII and
KIR2DL2 and their presumed interaction with the Fc regions of IgE and IgG, and the HLA
molecule.  FcεRI is shown as a monomer, FcγRIIa as a dimer and KIR2DL2 as a multimer. The
arrows indicate their putative binding sites.

6JG� (Eε4+� UVTWEVWTG� UJQYU� VJCV� VJG� '%�� CPF� '%�� FQOCKPU� JCXG� C� JKIJN[� DGPV
HQTOCVKQP�CPF� KPVGTCEV�QXGT�C�DTQCF� KPVGTHCEG�YKVJ�GCEJ�QVJGT�
�����*QOQNQIQWU

EQPHKIWTGF�UVTWEVWTGU�YGTG�HQWPF�HQT�(Eγ4++C�CPF�(Eγ4++D��KP�YJKEJ�C�VKIJV�PGVYQTM
QH�J[FTQIGP�DQPFU�YCU�PQVGF�DGVYGGP�VJG�'%��CPF�'%��FQOCKPU��VJCV�TGUWNVKPI�KP

C�TKIKF�UVTWEVWTG�
��������(QT�(Eγ4++C��KV�YCU�FGOQPUVTCVGF�VJCV�FKOGTU�CTG�HQTOGF�
OQUV� NKMGN[� KPETGCUKPI� VJG� CHHKPKV[� HQT� +I)�� 5KPEG� (Eγ4++C� NCEMU� C� γ�EJCKP� FKOGT
UKIPCNKPI� UWDWPKV�� KV� KU� URGEWNCVGF� VJCV� VJG� TGEGRVQT�PGGFU�FKOGTK\CVKQP� HQT�RTQRGT

HWPEVKQPKPI�
�����5KOKNCT�VQ�(Eε4+��VJG�'%��CPF�'%��FQOCKPU�QH�DQVJ�(Eγ4++C�CPF
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(Eγ4++D� CTG� HQNFGF� KP� UWEJ� C�YC[� VJCV� VJG� '%��FQOCKP� UGGOU� CEEGUUKDNG� HQT� +I)
DKPFKPI�
����

6JG�QDUGTXCVKQP�VJCV�+I#�DKPFU�VQ�VJG�VKR�QH�'%��OCMGU�KV�WPNKMGN[�VJCV�%&��

UJQYU�C�UKOKNCT�UVTWEVWTCN�DGPFKPI��+H�VJKU�NCVVGT�ECUG�QEEWTTGF��VJG�+I#�DKPFKPI�UKVG

YQWNF� NKG� XGT[� ENQUG� VQ� VJG� RNCUOC

OGODTCPG�� YJKEJ� YQWNF� NGCXG� NKVVNG� TQQO

HQT� NCTIG� +I#�RQN[OGTU� VQ� DKPF��6JGTGHQTG�

KV� KU� RTQRQUGF� VJCV� VJG� '%�� FQOCKP� RQKPVU

CYC[�HTQO�VJG�OGODTCPG�
(KIWTG�����5QNX�

KPI� VJG� ET[UVCN� UVTWEVWTG� QH� %&��� UJQWNF

RTQXG� VJCV� VJG�(Eα4+� UVTWEVWTG� KU�QTICPK\GF
FKHHGTGPVN[�HTQO�QVJGT�(E�TGEGRVQTU�

7UKPI� VJG� TGEQODKPCPV� UQNWDNG� %&��

OQNGEWNG��CVVGORVU�YGTG�OCFG�VQ�ET[UVCNNK\G

VJG� RTQVGKP� 
XCP� FGP� 'NUGP�� ,��� )TQU�� 2��

����� WPRWDNKUJGF� FCVC��� 6JG� JKIJ� FGITGG

QH�IN[EQU[NCVKQP�QP�%&����C�RTQEGUU�VJCV�TG�

UWNVU�KP�OWNVKRNG�KUQHQTOU��JCU�JCORGTGF�VJG

HQTOCVKQP� QH� %&��� ET[UVCNU�� 7UKPI� C� TG�

EQODKPCPV� %&��� OQNGEWNG� NCEMKPI� VJGUG

RQVGPVKCN�IN[EQU[NCVKQP�UKVGU��QT�'�EQNK�GZRTGU�

UKQP� U[UVGOU�� JQRGHWNN[� YKNN� EKTEWOXGPV� VJG

TGUVTKEVKQPU�VQ�VJG�ET[UVCNNK\CVKQP�QH�%&���

Figure 2. Schematic diagram of the ectodo-
mains of the αα-chain of Fc ααRI, CD89 and its
presumed interaction with the Fc region of IgA.
The arrows indicate their putative binding site.
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9G�JCXG� FGOQPUVTCVGF� VJCV� +I#� ECP� KPETGCUG� VJG� UWTHCEG� GZRTGUUKQP� QH�%&��� KP

XKVTQ�
�����+P�CFFKVKQP��RTQNQPIGF�GZRQUWTG�QH�%&���GZRTGUUKPI�OQPQE[VKE�EGNNU�VQ

KUQNCVGF�+I#��KPFWEGF�VJG�TGNGCUG�QH�C�UQNWDNG�HQTO�QH�%&����U%&����$QVJ�HKPFKPIU

ENGCTN[� FGOQPUVTCVG� VJCV� +I#� ECP� TGIWNCVG� VJG� VWTPQXGT� QH� %&���� DWV� KV� KU�OQUV

NKMGN[�VJCV�FKHGTGPV�OGEJCPKUOU�CTG�KPXQNXGF�YKVJ�GCEJ�TGIWNCVQT[�UVGR�

7PFGTUVCPFKPI� VJG� QTICPK\CVKQP� QH� %&��� GZRTGUUKQP� QP� VJG� EGNN� UWTHCEG� YKNN

JGNR� VQ� GZRNCKP� KVU� HWPEVKQPCN� RTQRGTVKGU�� +V� JCU� DGGP� FGOQPUVTCVGF� VJCV� %&��

CUUQEKCVGU�YKVJ�(E4�γ�EJCKP�VJTQWIJ�C�EJCTIG�DCUGF�OGEJCPKUO��VJWU�EQPPGEVKPI�VJG
TGEGRVQT� VQ� KPVTCEGNNWNCT� UKIPCNKPI�RCVJYC[U�
�������� +P� XKVTQ� GZRGTKOGPVU� UJQYGF

CD89

IgA

EC-1

EC-2

Cα-2

Cα-3

CD89

IgA
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VJCV� VJG� CUUQEKCVKQP� QH� %&��� YKVJ� VJG� γ�EJCKP� FKOGT� YCU� GUUGPVKCN� HQT� TGEGRVQT
HWPEVKQP��*QYGXGT�%&���UWTHCEG�GZRTGUUKQP�EQWNF�DG�GUVCDNKUJGF�KP�VJG�CDUGPEG�QH

VJG�γ�EJCKP�� +P�EQPVTCUV��GZRGTKOGPVU�WUKPI�%&���VTCPUIGPKE�OKEG�ETQUUGF�YKVJ�γ�
EJCKP� MPQEM� QWV� OKEG�� UJQYGF� C� EQORNGVG� NCEM� QH� %&��� UWTHCEG� GZRTGUUKQP� QP

NGWMQE[VGU�
�����#V�RTGUGPV� KV� KU�PQV�ENGCT�JQY�VJKU�RTGUWOGF�FKUETGRCPE[�ECP�DG

GZRNCKPGF�� DWV� DQVJ� UKVWCVKQPU� TGRTGUGPV� CTVKHKEKCN� CPF� PQP�RJ[UKQNQIKE� EQPFKVKQPU


VTCPUHGEVCPVU� CPF� VTCPUIGPGU�� TGURGEVKXGN[��� +V� JCU� PQV� DGGP� GZENWFGF� VJCV�%&��

OKIJV�CUUQEKCVG�YKVJ�QVJGT�RTQVGKPU��KP�C�OCPPGT��YJKEJ�UJKGNFU�VJG�RQUKVKXG�EJCTIG

UKOKNCT� VQ� VJCV� FGUETKDGF� HQT� &#2���� RTQVGKP� 
����� +PVGTGUVKPIN[�� TGEGPV� FCVC

KPFKECVG� VJCV� QP�OQPQE[VGU� CPF� PGWVTQRJKNU�� %&��� KU� RTGUGPV� KP� C� HQTO�YKVJ� QT

YKVJQWV� VJG� γ�EJCKP� 
����� $QVJ� HQTOU� OKIJV� JCXG� FKHHGTGPV� HWPEVKQPU�� UWEJ� CU
FGITCFKPI�+I#�CPVKDQF[�EQORNGZGU�
YKVJ�γ�EJCKP���QT�TGE[ENKPI�UGTWO�+I#�
YKVJQWV
γ�EJCKP��
+V�KU�VGORVKPI�VQ�J[RQVJGUK\G�VJCV�VJG�γ�EJCKP�FKOGT��YKVJ�VYQ�PGICVKXG�EJCTIGU�

CUUQEKCVGU�YKVJ�VYQ�(Eα4+�α�EJCKPU��*QYGXGT��+I#�DKPFKPI�UVWFKGU�RGTHQTOGF�YKVJ
%&��� CPF� %&���γ�EJCKP� VTCPUHGEVCPVU� FGOQPUVTCVGF� VJCV� +I#� DKPFKPI� UJQYU� C
UKOKNCT� CHHKPKV[� 
����� 6JKU� +I#� DKPFKPI� OCMGU� KV� WPNKMGN[� VJCV� VJG� γ�EJCKP� KU
TGURQPUKDNG� HQT� (Eα4� FKOGTU�� UKPEG� VJKU� UVTWEVWTCN� FKOGTK\CVKQP� YQWNF� RTQDCDN[
KPETGCUG� VJG� DKPFKPI� CHHKPKV[�� *QYGXGT�� QVJGT� CUUQEKCVKQPU� QT� KPVGTCEVKQPU� OKIJV

TGUWNV�KP�EQORNGZGU�QH�%&���OQNGEWNGU��'ZRGTKOGPVU�WUKPI�%&���VTCPUIGPKE�OKEG�

ETQUUGF� YKVJ� %4�� MPQEM� QWVU�� UJQYGF� VJCV� %&���OGFKCVGF� #&%%� YCU� CDNCVGF

YJGP�%4��YCU�PQV�RTGUGPV� 
�����6JKU� TGUWNV� KU� UKOKNCT� VQ� VJG� HKPFKPI� VJCV�%4�� KU

KPXQNXGF�KP�(Eγ4�HWPEVKQP�
�������
0GZV� VQ� TGEGRVQT�CIITGICVKQP� VJTQWIJ�CUUQEKCVKQP�YKVJ�QVJGT�RTQVGKPU�� NKICPF�

KPFWEGF� TGEGRVQT� CIITGICVKQP� KU� C� ETKVKECN� UVGR� KP� TGEGRVQT�OGFKCVGF� UKIPCNKPI


��������9G� CPF� QVJGTU� JCXG� QDUGTXGF� VJCV� R+I#� KU�OQTG� GHHKEKGPV� KP� VTKIIGTKPI

%&��� HWPEVKQP� 
���� CPF�JCU� C�JKIJGT�CHHKPKV[� HQT�%&���DKPFKPI�CU� EQORCTGF� VQ

O+I#�
�����+P�EKTEWNCVKQP��JKIJ�NGXGNU�QH�+I#�OQNGEWNGU�
CRRTQZKOCVGN[���OI�ON�

EQPUVCPVN[� UWTTQWPF� %&��� GZRTGUUKPI� EGNNU�� 6JKU� +I#� EQPEGPVTCVKQP� TCKUGU� VJG

SWGUVKQP�QH�YJGVJGT�QT�PQV�EKTEWNCVKPI� NGWMQE[VGU�GZRTGUUKPI�%&���CTG�EQPUVCPVN[

CEVKXCVGF��7PFGT�PQTOCN�RJ[UKQNQIKE�EKTEWOUVCPEGU��VJG�OCLQTKV[�QH�+I#�
 ������

KU� KP� C� OQPQOGTKE� HQTO�� 6JGTGHQTG�� DQVJ� HQTOU� QH� +I#� OKIJV� EQORGVG� HQT� VJG

CXCKNCDNG�+I#�DKPFKPI�UKVGU�CPF�VJGTGD[�DCNCPEG�TGEGRVQT�CEVKXCVKQP��6JG�TGEQIPKVKQP

QH�C�RQVGPVKCN�CPVKIGP��HQNNQYGF�D[�VJG�KPETGCUG�QH�EKTEWNCVKPI�+I#�+%NU��EQWNF�UJKHV

VJG�DCNCPEG�KP�C�EGNN� HTQO�C�TGUVKPI�UVCVG�VQ�QPG�QH�%&���CEVKXCVKQP��9G�RTQRQUG

VJCV�VJG�KPETGCUGF�NGXGN�QH�+I#�+%NU�KPETGCUGU�%&���UWTHCEG�GZRTGUUKQP��EQ�KPEKFGPV

YKVJ� CP� KPETGCUGF� GHHGEVQT� HWPEVKQP�� 6JG� TGNGCUG� QH� U%&���� CU� QDUGTXGF� KP� VJKU
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VJGUKU�OKIJV� EQPVTKDWVG� VQ� VJG� FQYP�OQFWNCVKQP� QH� VJKU� TGURQPUG� CPF� VQ� VJG� TG�

GUVCDNKUJOGPV�QH�C�TGUVKPI�UVCVG�KP�VJG�NGWMQE[VGU�

,9��0(&+$1,606�,192/9('�,1�6&'���5(/($6(

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

QH�TGEGRVQT�TGIWNCVKQP�
�����#����M&�UQNWDNG�%&���OQNGEWNG��TGNGCUGF�KP�C�(E4�γ�
EJCKP� FGRGPFGPV� OCPPGT� HTQO� OQPQE[VKE� EGNNU�� YCU� QDUGTXGF� CHVGT� %&��

ETQUUNKPMKPI� YKVJ� KVU� NKICPF�� +I#�� 'XKFGPEG� HQT� RTGUGPEG� QH� U%&��� KP� EKTEWNCVKQP�

YQWNF� UVTGPIVJGP� QWT� J[RQVJGUKU� VJCV� TGNGCUG� QH� C� UQNWDNG� HQTO� QH� %&��� KU� CP

CEVWCN� OGEJCPKUO� HQT� FQYPTGIWNCVKPI� %&��� HWPEVKQP� KP� XKXQ�� 6JG� FGVGEVKQP� QH

U%&���KP�EKTEWNCVKQP�YKVJ�CP�'.+5#�U[UVGO�JCU�RTQXGF�FKHHKEWNV��1PN[����QH�UGTC

VGUVGF� UJQYGF� NQY� NGXGNU� QH� U%&��� KP� '.+5#��*QYGXGT�� YJGP�YG� WUGF�9GUVGTP

DNQVVKPI�� CNN� UGTC� VGUVGF� EQPVCKPGF� C���� M&� U%&����6JG� QDUGTXCVKQP� VJCV� U%&��

KUQNCVGF� HTQO�7���� EGNNU� DKPFU� VQ� +I#� 
����� UWIIGUVU� VJCV� KP� EKTEWNCVKQP� U%&��

OKIJV� DG� DQWPF� VQ� +I#��#NVGTPCVKXGN[�� YG� ECP� PQV� GZENWFG� VJCV� KV� CNUQ� DKPFU� VQ

QVJGT�UGTWO�RTQVGKPU��C�HGCVWTG��YJKEJ�RTGXGPVU�FGVGEVKQP�KP�'.+5#��6JG�FGVGEVKQP

QH� U%&��� KP� RNCUOC� KPFKECVGU� VJCV� UJGFFKPI� QEEWTU� KP� XKXQ�� RTGUWOCDN[� VJTQWIJ

RTQNQPIGF�CEVKXCVKQP�QH�%&���GZRTGUUKPI�EGNNU�VQ�+I#�

6JG�UVWFKGU�RTGUGPVGF�KP�VJKU�VJGUKU�UJQYGF�VJG�EGNNWNCT�TGNGCUG�QH�U%&���CHVGT

%&���ETQUUNKPMKPI�D[�CPVKDQFKGU�QT� +I#��QT�CHVGT�RJCTOCEQNQIKE�CEVKXCVKQP�QH� VJG

EGNNU��9G�HQWPF�VJCV�CNUQ�VJG�KPHNCOOCVQT[�E[VQMKPG�60(α�EQWNF�KPFWEG�VJG�TGNGCUG
QH�U%&���CU�YGNN�

2TGXKQWU� UVWFKGU� JCXG� UJQYP� VJCV� VJG� EQORQWPF� UWTCOKP�� ECP� FQYPTGIWNCVG

%&���UWTHCEG�GZRTGUUKQP�
�����9G�JCXG�UJQYP�VJCV�VJKU�CIGPV�KPFWEGU�VJG�TGNGCUG

QH� C���� M&� UQNWDNG�%&���OQNGEWNG�� 5WTCOKP� JCU� DGGP� UJQYP� VQ� KPCEVKXCVG� 2-%


�������CPF�KPFWEGF�VJG�TGNGCUG�QH�C�UQNWDNG�JGRCVQE[VG�ITQYVJ�HCEVQT�TGEGRVQT��KP

CFFKVKQP�� UWTCOKP� ECP�QNKIQOGTK\G� RTQVGKPU�� UWEJ� CU� EQORNGOGPV� EQORQPGPVU�%�

CPF� %�� 
�������� 2TGUWOCDN[�� UWTCOKP� KPFWEGF� CIITGICVKQP� QH� %&��� TGEGRVQTU

EQWNF�DG�KPXQNXGF�KP�VJG�QDUGTXGF�UJGFFKPI�QH�%&����5WTCOKP�JCU�DGGP�WUGF�CU�CP

CPVK�ECPEGT� CPF� CPVK�RCTCUKVKE� FTWI�� +V� YKNN� DG� KPVGTGUVKPI� VQ� KPXGUVKICVG� YJGVJGT

VTGCVOGPV�QH�RCVKGPVU�YKVJ�UWTCOKP�TGUWNVU�KP�KPETGCUGF�U%&���UGTWO�NGXGNU�

9��$�3266,%/(�52/(�)25�&'���$1'�27+(5�)&�$/3+$�

5(&(37256�,1�,*$1

+I#�PGRJTQRCVJ[� KU� VJG�OQUV� EQOOQP� HQTO�QH�RTKOCT[� INQOGTWNQPGRJTKVKU� 
����

/QTG�VJCP�VJKTV[�[GCTU�CHVGT� KVU� KPKVKCN�EJCTCEVGTK\CVKQP�
����� KV� KU� UVKNN�WPENGCT�JQY

+I#��FGRQUKVKQP�KP�VJG�OGUCPIKCN�CTGC�KU�OGFKCVGF�
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1PG� HCEVQT� OKIJV� DG� VJG� KPETGCUGF� NGXGNU� QH� EKTEWNCVKPI� +I#�� QDUGTXGF� KP

RCVKGPVU��YJKEJ�JCXG�DGGP� GZRNCKPGF�D[�DQVJ� C� JKIJ�RTQFWEVKQP� TCVG� KP� VJG� DQPG

OCTTQY�
�������CPF�D[�C�NQY�GNKOKPCVKQP�TCVG�KP�VJG�NKXGT�
��������9G�UJQYGF�C

TGFWEGF�DKPFKPI�QH�+I#�HTQO�RCVKGPVU�YKVJ�+I#0�VQ�%&���
�����6JKU�HKPFKPI�OKIJV

TGUWNV� KP�FGHGEVKXG�ENGCTCPEG��VJWU�EQPVTKDWVKPI�VQ�VJG�JKIJGT�+I#�NGXGNU� KP�RCVKGPVU

YKVJ�+I#0��+PVGTGUVKPIN[��GURGEKCNN[�VJG�EKTEWNCVKPI�O+I#�UGGOU�VQ�CEEQWPV�HQT�VJG

FGETGCUGF� +I#�DKPFKPI� VQ�%&���QDUGTXGF� KP� UGTWO�QH� +I#0�RCVKGPVU�� +V� KU�OQUV

NKMGN[� VJCV� UVTWEVWTCN� CDPQTOCNKVKGU� KP� VJG� +I#� OQNGEWNG� CTG� TGURQPUKDNG� HQT� VJKU

GHHGEV��*WOCP� +I#��JCU�CP�1�IN[EQU[NCVGF�JKPIG� TGIKQP��DGKPI�C� TCTG� HGCVWTG� HQT

EKTEWNCVKPI�RTQVGKPU��#�TGFWEVKQP�QH�ICNCEVQU[N�TGUKFWGU�KP�VJG�JKPIG�TGIKQP�QH�UGTWO

+I#�QDVCKPGF� HTQO�RCVKGPVU�YKVJ� +I#0�JCU� DGGP� FGUETKDGF� 
�������� +V� JCU� DGGP

UWIIGUVGF� VJCV� VJKU� CDGTTCPV� ICNCEVQU[NCVKQP� KU� ECWUGF�D[� C� HWPEVKQPCN� FGHGEV� KP�β�
����ICNCEVQU[NVTCPUHGTCUG�CEVKXKV[�KP�$�N[ORJQE[VGU�
�����5VTWEVWTCN�EJCPIGU�ECWUGF

D[�CNVGTGF�IN[EQU[NCVKQP�QH�VJG�JKPIG�TGIKQP�QH�+I#���EQWNF�KPHNWGPEG�O+I#�DKPFKPI

VQ�VJG�(Eα4��+V�EQWNF�DG�CPVKEKRCVGF�VJCV�UWEJ�EJCPIGU�YQWNF�JCXG�C�JKIJGT�KORCEV
QP�VJG�DKPFKPI�QH�OQPQOGTKE� VJCP�QH�RQN[OGTKE� +I#��GZRNCKPKPI�QWT�QDUGTXCVKQPU

YKVJ�RCVKGPV�UGTWO�

0GXGTVJGNGUU�� RTGFQOKPCPVN[� R+I#�� CPF� +I#�+%NU� CTG� VJQWIJV� VQ� DG� QH

RCVJQIGPKE� KORQTVCPEG� KP� +I#0� 
�������� 'XGPVJQWIJ� OWEJ� YQTM� JCU� DGGP

RGTHQTOGF� KP� QTFGT� VQ� KFGPVKH[� VJGUG� +I#�+%NU�� VJG� FKHHKEWNV[� VQ� KUQNCVG� CPF

EJCTCEVGTK\G� VJGUG� EQORNGZGU� TGSWKTGU� CVVGPVKQP�� 9G� FGXGNQRGF� C� U[UVGO� VQ

URGEKHKECNN[�KUQNCVG�VJGUG�EKTEWNCVKPI�+I#�EQORNGZGU�CPF�UVWF[�VJGKT�RTQRGTVKGU��+P�CP

'.+5#� U[UVGO� WUKPI� TGEQODKPCPV� U%&���� YG� UJQYGF� VJCV� VJKU� RTQVGKP� DKPFU� VJG

FKHHGTGPV� HQTOU� QH� +I#�� C� HKPFKPI� UKOKNCT� VQ� VJG� %&��� VTCPUHGEVGF� EGNN� OQFGN


��������9G�VJGP�RTQFWEGF�QH�C�EJKOGTKE�RTQVGKP�EQPVCKPKPI�VJG�JWOCP�+I)��(E�

VCKN��HWUGF�YKVJ�VJG�GZVTCEGNNWNCT�RCTV�QH�%&���
(E
%&�������+P�CP�'.+5#�U[UVGO�

YG� HQWPF� VJCV� VJG� PFKOGTKEQ� (E
%&����� OQNGEWNG� DKPFU� RTGFQOKPCPVN[� VQ

RQN[OGTKE� +I#� CPF� NCTIGT� CIITGICVGU� CPF� VQ� C� NQYGT� GZVGPV� VQ� FKOGTKE� CPF

OQPQOGTKE�+I#�
(KIWTG�����2TGNKOKPCT[�FCVC�WUKPI�TCFKQ�NCDGNGF�(E
%&�����UJQYU

VJCV�URGEKHKE�RTGEKRKVCVKQP�QH�RQN[OGTKE�+I#�CPF�+I#�EQPVCKPKPI�KOOWPG�EQORNGZGU

ECP�DG�QDVCKPGF��6JKU� HKPFKPI� UWIIGUVU� VJCV� (E
%&�����OKIJV� DG� C� RQYGTHWN� PGY

VQQN� VQ� KUQNCVG� CPF� UVWF[� EKTEWNCVKPI� +I#�KOOWPG� EQORNGZGU� KP� +I#� CUUQEKCVGF

FKUGCUGU��#NVJQWIJ�VJG�OGEJCPKUOU�D[�YJKEJ�R+I#�CPF�+I#�+%�CTG�FGRQUKVGF�KP�VJG

TGPCN�OGUCPIKWO�TGOCKP�EQPVTQXGTUKCN��%&���QT�QVJGT�(Eα4NU�EQWNF�DG� KPXQNXGF�
+P�EQPVTCUV� VQ�GCTNKGT� UWIIGUVKQPU�QH�QVJGTU��FGVCKNGF�CPCN[UKU�WUKPI�QWT�PGY�%&��

TGCIGPVU� TGXGCNGF� C� NCEM� QH� %&��� GZRTGUUKQP� QP� EWNVWTGF� JWOCP�OGUCPIKCN� EGNNU
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Figure 3. Dose and size dependent binding of mIgA, dIgA and pIgA preparations to the
recombinant soluble CD89 protein (A) and the chimeric Fc(CD89) 2 protein (B).

+P�CFFKVKQP�MKFPG[� UGEVKQPU�YGTG�CNUQ�PGICVKXG� HQT�OGUCPIKCN�%&���GZRTGUUKQP�� +P

QWT� NCDQTCVQT[�YG�FGXGNQRGF�C�PGY�O#D����)����YJKEJ�YCU� TCKUGF�CICKPUV� +I#

DKPFKPI�RTQVGKPU� KUQNCVGF� HTQO�PGWVTQRJKN�OGODTCPGU��6JKU�O#D��YJGP� VGUVGF�QP

OGUCPIKCN� EGNNU� UVCKPGF� RQUKVKXG� CPF� YCU� CDNG� VQ� KPJKDKV� +I#� DKPFKPI� VQ� VJGO�

2TGNKOKPCT[�TGUWNVU�UJQYGF�VJCV�DQVJ�+I#�CPF���)���RTGEKRKVCVG�CP����M&�RTQVGKP

HTQO�OGUCPIKCN� EGNN�OGODTCPGU�
����� VJWU� UWIIGUVKPI� VJG�RTGUGPEG�QH� C�PGY�CPF

[GV�VQ�DG�EJCTCEVGTK\GF�(Eα�4GEGRVQT�

9,��&21&/8',1*�5(0$5.6

6JG�YQTM�FGUETKDGF�KP�VJKU�VJGUKU�JCU�EQPVTKDWVGF�VQ�C�DGVVGT�WPFGTUVCPFKPI�QH�VJG

KPVGTCEVKQPU�DGVYGGP�+I#�CPF�VJG�RTQVQV[RKE�(Eα4+��%&����9G�JCXG�IGPGTCVGF�C
FGVCKNGF�OQFGN�QH�VJG�KPVGTCEVKQP�DGVYGGP�VJG�FKHHGTGPV�HQTOU�QH�+I#�CPF�VJG�'%�

FQOCKP� QH� %&���� +I#� VKIJVN[� TGIWNCVGU� %&��� UWTHCEG� GZRTGUUKQP� QP� OQPQE[VKE

EGNNU��CPF�KU�CDNG�VQ�KPFWEG�VJG�TGNGCUG�QH�C�UQNWDNG�HQTO�QH�%&����.GXGNU�QH�U%&��

KP� EKTEWNCVKQP� EQWNF� DG� C� OGCUWTG� HQT� +I#�OGFKCVGF� OQPQE[VG�OCETQRJCIG

CEVKXCVKQP��+V�YKNN�DG�C�OCLQT�EJCNNGPIG�VQ�GUVCDNKUJ�VJG�GZCEV�OQNGEWNCT�UVTWEVWTG�QH

%&���CPF�VQ�WPTCXGN�VJG�OGEJCPKUOU�KPXQNXGF�KP�VJG�TGIWNCVKQP�QH�%&���TGEGRVQT

UJGFFKPI�� 1WT� UVWFKGU� RTQXKFG� PGY� RQUUKDKNKVKGU� HQT� VJG� KPXGUVKICVKQP� QH� +I#

FGRQUKVKQP� KP� VJG� TGPCN�OGUCPIKWO� KP� RCVKGPVU�YKVJ� +I#0��YJKEJ�OKIJV� IKXG� PGY

KPUKIJVU�KPVQ�TGPCN�JCPFNKPI�QH�+I#�CPF�+I#�+%�KP�TGNCVKQP�VQ�FKUGCUG�

mIgA

dIgA

pIgA

0

1000

2000

3000

4000

1250 25 50 75 100

IgA in µg/ml

mIgA

dIgA

pIgA

0

1000

2000

3000

4000

1250 25 50 75 100

IgA in µg/ml

A B



Chapter 7

122

9,,��5()(5(1&(6

���XCP�FG�9KPMGN�,�)�,��CPF�2�,��%CRGN�������

*WOCP� +I)� (E� 4GEGRVQTU�� 4�)�� .CPFGU� %QO�

RCP[��#WUVKP��6:�

���*WNGVV�� /�� &�� CPF� 2�� /�� *QICTVJ�� �����

/QNGEWNCT� DCUKU� QH� (E� TGEGRVQT� HWPEVKQP�� #FX

+OOWPQN������

���2NGCUU��4��,���,��+��&WPNQR��%��/��#PFGTUQP�

CPF� ,��/��9QQH�� ������ +FGPVKHKECVKQP� QH� TGUK�

FWGU�KP�VJG�%*��%*��FQOCKP�KPVGTHCEG�QH�+I#

GUUGPVKCN�HQT�KPVGTCEVKQP�YKVJ�VJG�JWOCP�HECNRJC

TGEGRVQT� 
(ECNRJC4�� %&���� ,� $KQN� %JGO

����������

���<JCPI��)���,��4��;QWPI��%��#��6TGICUMGU��2�

5QRR�� CPF�%�� ,��*QYCTF�� ������ +FGPVKHKECVKQP

QH�C�PQXGN�ENCUU�QH�OCOOCNKCP�(E�ICOOC�TGEGR�

VQT��,�+OOWPQN����������

���/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����������

���/CGPCMC��-���6��,WLK��&��+��5VWCTV��CPF�'��;�

,QPGU�� ������ %T[UVCN� UVTWEVWTG� QH� VJG� JWOCP

R��� MKNNGT� EGNN� KPJKDKVQT[� TGEGRVQT� 
-+4�&.��

URGEKHKE� HQT� *.#�%Y��TGNCVGF� /*%� ENCUU� +�

5VTWEVWTG�������

��� /QTVQP� *�%�� CPF� 2�� $TCPFV\CGI�� �����


7P2WD�

���4KID[��.���/�&��*WNGVV��4�+��$TKPMYQTVJ��CPF

2�/�� *QICTVJ�� ������ +I'� TGEGRVQT� 
(EGRUK�

NQP4+�� HWPEVKQP� KP�OCUV� EGNNU� CPF� DCUQRJKNU�� +P

/�/�� *COCYC[�� GF�� 4�)�.CPFGU� %Q��� #WUVKP�

6:��R����

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

XCP�FG�9KPMGN��������5VTWEVWTG�CPF�HWPEVKQP�QH

JWOCP�+I#�(E�TGEGRVQTU�
(E�CNRJC�4���%TKV�4GX

+OOWPQN��������

���� )CTOCP�� 5�� %��� ,�� 2�� -KPGV�� CPF� 6�� 5�

,CTFGV\M[�� ������ 6JG� ET[UVCN� UVTWEVWTG� QH� VJG

JWOCP�JKIJ�CHHKPKV[� +I'�TGEGRVQT�
(E�GRUKNQP�4+

CNRJC��#PPW�4GX�+OOWPQN��������������

���� /CZYGNN�� -�� (��� /�� 5�� 2QYGNN�� /�� &�

*WNGVV�� 2�� #�� $CTVQP�� +�� (�� /E-GP\KG�� 6�� 2�

)CTTGVV�� CPF� 2�� /�� *QICTVJ�� ������ %T[UVCN

UVTWEVWTG� QH� VJG� JWOCP� NGWMQE[VG� (E� TGEGRVQT�

(E�ICOOC4++C��0CV�5VTWEV�$KQN�������

����5QPFGTOCPP��2���4��*WDGT��CPF�7��,CEQD�

������%T[UVCN� UVTWEVWTG�QH� VJG� UQNWDNG� HQTO�QH

VJG�JWOCP� HEICOOC�TGEGRVQT� ++D��C�PGY�OGO�

DGT�QH�VJG�KOOWPQINQDWNKP�UWRGTHCOKN[�CV�����#

TGUQNWVKQP��'/$1�,���������

���� /GV\IGT�� *�� ������ +V	U� URTKPI�� CPF

VJQWIJVU�VWTP�VQ���CNNGTIKGU��%GNN��������

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

/QJCOCF�� XCP� FG� 9KPMGN� ,�)�,��� &CJC� /�4��

CPF�%�� XCP�-QQVGP��������%TQUUNKPMKPI�QH� VJG

JWOCP� HE� TGEGRVQT� HQT� +I#� 
(ECNRJC4+�%&���

VTKIIGTU� (E4� ICOOC� EJCKP� FGRGPFGPV� UJGFFKPI

QH�UQNWDNG�%&����,�+OOWPQN�
+P�2TGUU�

���� 2HGHHGTMQTP�� .�� %�� CPF� )�� 4�� ;GCOCP�

������#UUQEKCVKQP� QH� +I#�(E� TGEGRVQTU� 
(E� CN�

RJC�4��YKVJ�(E�GRUKNQP�4+�ICOOC���UWDWPKVU�KP

7���� EGNNU�� #IITGICVKQP� KPFWEGU� VJG� V[TQUKPG

RJQURJQT[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� TG�

EGRVQT� 
%&���� CPF� (E4� ICOOC� EJCKP�� /Q�

NGEWNCT� DCUKU� HQT�%&���(E4� ICOOC� EJCKP� CUUQ�

EKCVKQP��,�$KQN�%JGO�����������

����XCP�'IOQPF��/���#��,��XCP�8WWTGP��*��%�

/QTVQP�� #�� $�� XCP� 5RTKGN�� .�� 5JGP�� (�� /�

*QHJWKU�� 6�� 5CKVQ�� 6�� 0�� /C[CFCU�� ,�� 5�

8GTDGGM��CPF�,��)��XCP�FG�9KPMGN��������*W�

OCP� KOOWPQINQDWNKP� #� TGEGRVQT� 
(ECNRJC4+�

%&���� HWPEVKQP� KP� VTCPUIGPKE� OKEG� TGSWKTGU

DQVJ� (E4� ICOOC� EJCKP� CPF� %4�


%&��D�%&�����$NQQF���������

���� 6QOCUGNNQ�� '��� .�� 1NEGUG�� (�� 8GN[�� %�

)GQWTIGQP�� /�� $NGT[�� #�� /QSTKEJ�� &�



General discussion and conclusions

123

)CWVJGTGV�� /�� &LCDCNK�� /�� )�� /CVVGK�� CPF� '�

8KXKGT�� ������ )GPG� UVTWEVWTG�� GZRTGUUKQP� RCV�

VGTP��CPF�DKQNQIKECN�CEVKXKV[�QH�OQWUG�MKNNGT�EGNN

CEVKXCVKPI� TGEGRVQT�CUUQEKCVGF� RTQVGKP


-#4#2��&#2�����,�$KQN�%JGO�����������

���� .CWPC[�� 2��� %�� 2CVT[�� #�� .GJWGP�� $�

2CUSWKGT��7��$NCPM��CPF�4��%��/QPVGKTQ�������

#NVGTPCVKXG� GPFQE[VKE� RCVJYC[� HQT� KOOWPQ�

INQDWNKP�#�(E�TGEGRVQTU�
%&����FGRGPFU�QP�VJG

NCEM� QH� (E4ICOOC� CUUQEKCVKQP� CPF� RTQVGEVU

CICKPUV� FGITCFCVKQP� QH� DQWPF� NKICPF�� ,� $KQN

%JGO����������

����4GVGTKPM��6��,���)��XCP�<CPFDGTIGP��/��XCP

'IOQPF��0��-NCT�/QJCOCF��%��*��/QTVQP�� ,�

)��XCP�FG�9KPMGN��CPF�/��4��&CJC��������5K\G�

FGRGPFGPV�GHHGEV�QH�+I#�QP�VJG�+I#�(E�TGEGRVQT


%&�����'WT�,�+OOWPQN���������

���� 6CPI�� 6��� #�� 4QUGPMTCP\�� -�� ,�� /�

#UUOCPP�� /�� ,�� )QQFOCP�� ,�� %�� )WVKGTTG\�

4COQU��/��%��%CTTQNN��4��5��%QVTCP��CPF�6��0�

/C[CFCU�� ������ #� TQNG� HQT� /CE��


%&++D�%&���� KP� KOOWPG� EQORNGZ�UVKOWNCVGF

PGWVTQRJKN� HWPEVKQP� KP� XKXQ�� /CE��� FGHKEKGPE[

CDTQICVGU�UWUVCKPGF�(EICOOC�TGEGRVQT��FGRGPF�

GPV� PGWVTQRJKN� CFJGUKQP� CPF� EQORNGOGPV�FG�

RGPFGPV�RTQVGKPWTKC�KP�CEWVG�INQOGTWNQPGRJTKVKU�

,�'ZR�/GF����������

���� $TQYP�� '�� ,��� ,�� (�� $QJPUCEM�� CPF� *�� &�

)TGUJCO�� ������ /GEJCPKUO� QH� KPJKDKVKQP� QH

KOOWPQINQDWNKP� )�OGFKCVGF� RJCIQE[VQUKU� D[

OQPQENQPCN�CPVKDQFKGU�VJCV�TGEQIPK\G�VJG�/CE��

CPVKIGP��,�%NKP�+PXGUV��������

����)GTOCKP��4��0��������6�EGNN�UKIPCNKPI��VJG

KORQTVCPEG� QH� TGEGRVQT� ENWUVGTKPI�� %WTT� $KQN

��4����

����3KCP��&��CPF�#��9GKUU��������6�EGNN�CPVK�

IGP�TGEGRVQT�UKIPCN�VTCPUFWEVKQP��%WTT�1RKP�%GNN

$KQN�������

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

,COKGUQP��*��/��6TKUV��,��/��5RTCVV��CPF�2��/�

*QICTVJ��������+FGPVKHKECVKQP�QH�TGUKFWGU�KP�VJG

HKTUV� FQOCKP� QH� JWOCP� (ECNRJC� TGEGRVQT� GUUGP�

VKCN� HQT� KPVGTCEVKQP� YKVJ� +I#�� ,� +OOWPQN

���������

����6GFFGT��6��(��������%GNN�UWTHCEG� TGEGRVQT

UJGFFKPI��C�OGCPU�QH�TGIWNCVKPI�HWPEVKQP��#O�,

4GURKT�%GNN�/QN�$KQN�������

���� 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[

�������

����$CNDQC��/��#��� ,�� $CNUKPFG�� &��#�� &KNNQP�

)��/��%CTOCP��CPF�'��#��&GPPKU��������2TQKP�

HNCOOCVQT[�OCETQRJCIG�CEVKXCVKPI�RTQRGTVKGU�QH

VJG�PQXGN�RJQURJQNKRKF�FKCE[NIN[EGTQN�R[TQRJQU�

RJCVG��,�$KQN�%JGO���������

����-JCNGF�� <��� &�� 4KFGQWV�� -�� 4��1	&TKUEQNN�

&��2GVT[NCM��#��%CECEG��4��2CVGN��.��%��%JKCPI�

5��4QVGPDGTI��CPF�%��#��5VGKP��������'HHGEVU�QH

UWTCOKP�TGNCVGF� CPF� QVJGT� ENKPKECNN[� VJGTCRGWVKE

RQN[CPKQPU� QP� RTQVGKP� MKPCUG� %� CEVKXKV[�� %NKP

%CPEGT�4GU�������

����5CG\��%���0��/��6JKGNGPU��'��5��$LGU��CPF�#�

(�� 'UUGT�� ������ #UUQEKCVKQP� QH� VGTOKPCN� EQO�

RNGOGPV�RTQVGKPU�KP�UQNWVKQP�CPF�OQFWNCVKQP�D[

UWTCOKP��$KQEJGOKUVT[���������

����)CNXCPK��#�� 2��� %�� %TKUVKCPK�� 2�� %CTRKPGNNK�

#��.CPFQPKQ��CPF�(��$GTVQNGTQ��������5WTCOKP

OQFWNCVGU� EGNNWNCT� NGXGNU� QH� JGRCVQE[VG� ITQYVJ

HCEVQT�TGEGRVQT�D[� KPFWEKPI�UJGFFKPI�QH�C� UQNW�

DNG�HQTO��$KQEJGO�2JCTOCEQN��������

����&	#OKEQ��)�� ������ 6JG� EQOOQPGUV� INQ�

OGTWNQPGRJTKVKU�KP�VJG�YQTNF��+I#�PGRJTQRCVJ[�

3�,�/GF��������

����$GTIGT��,��CPF�0��*KPINCKU��������+PVGTECR�

KNNCT[� FGRQUKVU� QH� +I#�+I)�� ,� 7TQN� 0GRJTQN

�������

���� FG� (KLVGT�� ,�� 9��� /�� 4�� &CJC�� 9�� '�

5EJTQGKLGTU�� .��#�� XCP�'U�� CPF�%�� XCP�-QQVGP�

������ +PETGCUGF� +.���� RTQFWEVKQP� D[� UVKOW�

NCVGF� YJQNG� DNQQF� EWNVWTGU� KP� RTKOCT[� +I#� PG�

RJTQRCVJ[��%NKP�'ZR�+OOWPQN���������

���� XCP� FGP� 9CNN� $CMG� #9�� /�� 4�� &CJC�� ,�

'XGTU�5EJQWVGP�� CPF� .�� #�� XCP� 'U�� ������ 5G�

TWO� +I#� CPF� VJG� RTQFWEVKQP� QH� +I#� D[
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RGTKRJGTCN�DNQQF�CPF�DQPG�OCTTQY�N[ORJQE[VGU

KP�RCVKGPVU�YKVJ�RTKOCT[� +I#�PGRJTQRCVJ[�� GXK�

FGPEG� HQT� VJG� DQPG� OCTTQY� CU� VJG� UQWTEG� QH

OGUCPIKCN�+I#��#O�,�-KFPG[�&KU��������

����(GGJCNN[��,��CPF�#��%��#NNGP��������2CVJQ�

IGPGUKU� QH� +I#� PGRJTQRCVJ[��#PP� /GF� +PVGTPG


2CTKU����������

����6QOCPC��/���-��/CVQWUQXKE��$��#��,WNKCP�

,�� 4CFN�� -��-QPGEP[�� CPF� ,��/GUVGEM[�� �����

)CNCEVQUG�FGHKEKGPV� +I#�� KP� UGTC� QH� +I#� PG�

RJTQRCVJ[�RCVKGPVU�KU�RTGUGPV�KP�EQORNGZGU�YKVJ

+I)��-KFPG[�+PV��������

����XCP�<CPFDGTIGP��)���%��XCP�-QQVGP��0��-�

/QJCOCF��6��,��4GVGTKPM��,��9��FG�(KLVGT��,��)�

,��XCP�FG�9KPMGN��CPF�/��4��&CJC��������4G�

FWEGF�DKPFKPI�QH�KOOWPQINQDWNKP�#�
+I#��HTQO

RCVKGPVU� YKVJ� RTKOCT[� +I#� PGRJTQRCVJ[� VQ� VJG

O[GNQKF� +I#� (E�TGEGRVQT�� %&���� 0GRJTQN� &KCN

6TCPURNCPV���������

���� 6QOCPC�� /��� ,�� 0QXCM�� $�� #�� ,WNKCP�� -�

/CVQWUQXKE�� -�� -QPGEP[�� CPF� ,�� /GUVGEM[�

������ %KTEWNCVKPI� KOOWPG� EQORNGZGU� KP� +I#

PGRJTQRCVJ[�EQPUKUV�QH� +I#��YKVJ�ICNCEVQUG�FG�

HKEKGPV�JKPIG�TGIKQP�CPF�CPVKIN[ECP�CPVKDQFKGU��,

%NKP�+PXGUV��������

����(GGJCNN[��,��CPF�#��%��#NNGP��������5VTWE�

VWTCN�HGCVWTGU�QH�+I#�OQNGEWNGU�YJKEJ�EQPVTKDWVG

VQ�+I#�PGRJTQRCVJ[��,�0GRJTQN�������

����.GWPI�� ,�� %��� 2�� ;�� 2QQP�� CPF�-��0�� .CK�

������+PETGCUGF�UKCN[NCVKQP�QH�RQN[OGTKE�KOOW�

PQINQDWNKP� #��� OGEJCPKUO� QH� UGNGEVKXG� INQ�

OGTWNCT� FGRQUKVKQP� KP� KOOWPQINQDWNKP� #� PG�

RJTQRCVJ[!�,�.CD�%NKP�/GF���������

����#NNGP��#��%���2��5��6QRJCO��5��,��*CTRGT�

CPF�,��(GGJCNN[��������.GWEQE[VG�DGVC�����IC�

NCEVQU[NVTCPUHGTCUG� CEVKXKV[� KP� +I#� PGRJTQRCVJ[�

0GRJTQN�&KCN�6TCPURNCPV��������

����%JGP��#���9��2��%JGP��.��(��5JGW��CPF�%�

;�� .KP�� ������ 2CVJQIGPGUKU� QH� +I#� PGRJTQRC�

VJ[��KP�XKVTQ�CEVKXCVKQP�QH�JWOCP�OGUCPIKCN�EGNNU

D[� +I#� KOOWPG� EQORNGZ� NGCFU� VQ� E[VQMKPG� UG�

ETGVKQP��,�2CVJQN���������

����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��������

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

9QNVOCP��GV�CN��������#�PQXGN�TGEGRVQT�HQT�+I#

GZRTGUUGF�QP�JWOCP�TGPCN�OGUCPIKWO�EGNNU�� 
7P�

2WD�
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,��,1/(,',1*

1PU� NKEJCCO� YQTFV� FCIGNKLMU� DNQQVIGUVGNF� CCP� RQVGPVKÅNG� \KGMVGPXGTYGMMGTU�� \QCNU

DCEVGTKÅP�� RCTCUKGVGP� GP� XKTWUUGP�� *GV� CHYGGTU[UVGGO� XQQTMQOV� FCV� YG� \KGM

YQTFGP�� GP� KU� XQQT� FG\G� VCCM

WKVIGTWUV� OGV� GGP� PGVYGTM� XCP

IGURGEKCNKUGGTFG� QTICPGP�� YKVVG

DNQGFEGNNGP� GP� CHYGGTUVQHHGP�� 5RG�

EKHKGMG� MGPOGTMGP� XCP� \KGMVGP�

XGTYGMMGTU�� CPVKIGPGP� IGPCCOF

MWPPGP� JKGTOGG�YQTFGP� JGTMGPF� GP

XGTPKGVKIF�

'GP� CPVKIGP� JGTMGPPGPFG� CH�

YGGTUVQH�� CPVKUVQH� IGPCCOF�� JGGHV

VYGG� FGNGP�� GGP� MQR� FGGN� GP� GGP

UVCCTV�FGGN�
HKIWWT����

Figuur 1.  Dit schema laat de interactie
tussen IgA en CD89 zien, aan de hand
van al bekende gegevens en de in dit
onderzoek naar voren gekomen be-
vindingen.

&G� CPVKUVQH� MQR�� (
CD��� IGPCCOF

JGTMGPV� GP� DKPFV� GGP� CPVKIGP�� 1O

\QXGGN� OQIGNKLM� CPVKIGPGP� VG� JGT�

MGPPGP� MCP� JGV� CHYGGTU[UVGGO� QP�

IGXGGT� �� OKNLCTF� XGTUEJKNNGPFG� CPVKUVQHHGP� OCMGP�� 1R� FG� EGNYCPF� XCP� YKVVG

DNQGFEGNNGP�DGXKPFGP�\KEJ�GKYKVVGP��(E�4GEGRVQTGP�IGPCCOF��FKG�URGEKHKGM�CCP�JGV

UVCCTV�IGFGGNVG��JGV�(E�FGGN�XCP�CPVKUVQHHGP�MWPPGP�DKPFGP��'GP�CPVKUVQH�DKPFV�FWU

GPGT\KLFU� CCP� GGP� CPVKIGP�� CPFGT\KLFU� YQTFV� FKV� EQORNGZ� IGDQPFGP� FQQT� (E

4GEGRVQTGP�� FKG�YKVVG� DNQGFEGNNGP� CEVKXGTGP� VQV� FG� XGTPKGVKIKPI� XCP� FG� RQVGPVKÅNG

\KGMVGPXGTYGMMGT�
HKIWWT����

1R� DCUKU� XCP� JGV� (E� FGGN�YQTFGP� FG� CPVKUVQHHGP� KP� �� MNCUUGP� XGTFGGNF�� +I#�

+I)�� +I'�� +I/� GP� +I&��8QQT� GNM� XCP� FG\G� CPVKUVQH� MNCUUGP� \KLP� GT� (E� 4GEGRVQTGP

DGUEJTGXGP��&G�OGGUVG�CPVKIGPGP�MQOGP�JGV�NKEJCCO�DKPPGP�XKC�FG�UNKLOXNKG\GP�XCP

OQPF��PGWU�� NQPI��FCTO�GP�XQQTVRNCPVKPIUQTICPGP��*GV�CHYGGTU[UVGGO�RTQFWEGGTV

JKGT� XQQTCN� CPVKUVQHHGP� XCP� FG� +I#� MNCUUG�� 8QQT� FKV� V[RG� KU� GGP� (E� 4GEGRVQT

DGUEJTGXGP��FG�(Eα4+�
QQM�YGN�%&���IGPQGOF���'T�\KLP�GGP�CCPVCN�\KGMVG�DGMGPF

EC-1

EC-2

Celwand

Buitenkant

Binnenkant

Signalerings
keten

FcααRI/CD89

Cα2Cα3

Fc-staart

F(ab)2

IgA
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YCCTDKL� FG� +I#� OQNGEWNGP� GGP� DGNCPITKLMG� TQN� URGNGP�� 'GP� XQQTDGGNF� KU� +I#

PGHTQRCVJKG�YCCT� FQQT� QPDGMGPFG� QQT\CCM� GGP� PGGTUNCI� XCP� +I#� QH� +I#�KOOWWP

EQORNGZGP�KP�FG�PKGT�QPVUVCCP��YCV�NGKFV�VQV�GTPUVKIG�DGUEJCFKIKPIGP�GP�WKVGKPFGNKLM

PQQF\CCMV�VQV�PKGTXGTXCPIGPFG�VJGTCRKG�

,,��'2(/�9$1�',7�21'(5=2(.

+P�FKV�RTQGHUEJTKHV�JGDDGP�YG�KP�FGVCKN�FG�KPVGTCEVKGU�VWUUGP�+I#�GP�\KLP�URGEKHKGMG�(E

4GEGRVQT�%&���DGUVWFGGTF��1QM�JGDDGP�YG�FG�TQN�XCP�%&���KP�JGV�QPVUVCCP�GP

FG� RTQITGUUKG� XCP� JGV� +I#0� \KGMVGDGGNF� QPFGT\QEJV�� 9G� JQRGP� JKGTOGG� OGGT

FWKFGNKLMJGKF� VG� MTKLIGP� QOVTGPV� FG� TQN� XCP� +I#� GP� %&��� KP� JGV� OGPUGNKLM

CHYGGTU[UVGGO�

,,,��%,1',1*�9$1�,*$�0(7�&'��

*GV� VYGGFG� JQQHFUVWM� DGUEJTKLHV� FG� KPVGTCEVKG� VWUUGP� +I#� GP� %&���� &G� +I#�(E

UVCCTV�DGUVCCV�WKV���GKYKV�EQORQPGPVGP��JGV�%α��GP�JGV�%α��FQOGKP��4GEGPVGNKLM�KU

CCPIGVQQPF�FCV�JGV�IGDKGF�VWUUGP�%α��GP�%α��PQQF\CMGNKLM�KU�XQQT�FG�+I#�DKPFKPI

CCP� %&����#PFGTUQO� JGDDGP� YKL� KP� JQQHFUVWM� �� CCPIGVQQPF� YGNM� FGGN� XCP� FG

%&���PQFKI�KU�QO�+I#�VG�JGTMGPPGP�

*GV� %&��� GKYKV� DGUVCCV� WKV� �� GKYKV� EQORQPGPVGP�� JGV� '%��� GP� JGV� '%��

FQOGKP��'GP�TGEGRVQT�FKG�SWC�UVTWEVWWT�GTI�NKLMV�QR�%&���KU�FG�(Eγ�4��CHMQOUVKI

WKV� GGP� MQG� GP� URGEKHKGM� XQQT� MQGKGP� +I)��9G� JGDDGP� FQOGKPGP� XCP� %&��� GP

(Eγ�4�WKVIGYKUUGNF� GP�FG\G�PEJKOGTGQ� TGEGRVQTGP� CCP� FG� DWKVGPMCPV� XCP� GGP� EGN

VQV� GZRTGUUKG� IGDTCEJV�� $KPFKPI� XCP� +I#� VQQPFG� CCP� FCV� JGV� '%��� FQOGKP� XCP

%&���GUUGPVKGGN�YCU�XQQT�FG�JGTMGPPKPI�XCP�FG�+I#�(E�UVCCTV�

'GP�QRNQUDCTG� XQTO�XCP�FG�%&��� TGEGRVQT�� IGOCCMV� XKC� TGEQODKPCPV�&0#

VGEJPQNQIKG�YCU�IGDTWKMV�QO�KP�OWK\GP�FG�RTQFWEVKG�XCP�CPVKUVQHHGP�QR�VG�YGMMGP�

&G\G�UVCPFCCTF�VGEJPKGM�NGXGTFG���URGEKHKGMG�CPVKUVQHHGP�QR�FKG�%&���JGTMGPFGP�

8KGT�XCP�FG\G�CPVKUVQHHGP�DNGMGP�FQQT�DKPFKPI�CCP�%&���FG�JGTMGPPKPI�XCP�+I#�VG

DNQMMGTGP�� )GDTWKM� OCMGPF� XCP� FG� EJKOGTG� TGEGRVQTGP� DNGGM� FCV� FG\G� XKGT

DNQMMGTGPFG� CPVKUVQHHGP� GNM� URGEKHKGM� CCP� JGV� '%��� FQOGKP� XCP� %&��� DKPFGP�

RTGEKGU�KP�QXGTGGPMQOUV�OGV�FG�DGXKPFKPI�FCV�QQM�+I#�DKPFV�CCP�FKV�%&���FQOGKP

DKPFV�
HKIWWT����

+I#� DKPFKPI� CCP� %&��� NGKFV� VQV� CEVKXCVKG� XCP� JGV� CHYGGTU[UVGGO�� &G

JQGXGGNJGKF�%&���TGEGRVQTGP�CCPYG\KI�QR�FG�CHYGGTEGNNGP�MCP�OGFG�DGRCNGPF�\KLP

XQQT�FG�OCVG�XCP�CEVKXCVKG��*GV�CCPVCN�%&���TGEGRVQTGP�YQTFV�XGTJQQIF�YCPPGGT

FCV�PQFKI�KU��DX��DKL�JGV�JGTMGPPKPI�XCP�+I#�CPVKIGP�EQORNGZGP��9GKPKI�KU�DGMGPF

QXGT�JGV�CHTGOOGP�XCP�FG�FQQT�%&���IGUVWWTFG�QRTWKOTGCEVKGU�� +P�JQQHFUVWM��
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JGDDGP�YG�CCPIGVQQPF�FCV�FG�%&���TGEGRVQT�PC�CEVKXCVKG�OGV�+I#�XCP�FG�EGNYCPF

YQTFV� XGTYKLFGTF��'GP�QRNQUDCTG� XQTO�XCP�%&���MQOV�JKGTFQQT� KP� FG� EKTEWNCVKG

VGTGEJV��YCCT�JGV� +I#�CPVKIGP�EQORNGZ�MCP�DKPFGP��&KV�OGEJCPKUOG�MCP�GPGT\KLFU

\QTIGP� XQQT� GGP� CHPCOG� XCP� %&��� QR� YKVVG� DNQGFEGNNGP� XCP� OGV� PCOG� JGV

OQPQE[V� V[RG�� GP� CPFGT\KLFU� \QTIGP� XQQT� GGP� CHPCOG� XCP� JGV� CCPVCN� CPVKIGP�

CPVKUVQH�EQORNGZGP�FCV�CCP�YKVVG�DNQGF�EGNNGP�MCP�DKPFGP��&G�QPVFGMMKPI�XCP�FKV

OGEJCPKUOG��PUJGFFKPIQ� IGPQGOF�� IGGHV� PW� XQQT� JGV� GGTUV� KPFKECVKGU� JQG�%&��

HWPEVKG�FQQT�+I#�QQM�IGTGOF�MCP�YQTFGP�

8QQT� EGN� CEVKXCVKG� KU� FG�%&��� TGEGRVQT� KP� FG� EGNYCPF� IGCUUQEKGGTF�OGV� GGP

CPFGT� GKYKV�� JGV�Pγ�MGVGPQ� UKIPCNGTKPIU� GKYKV� 
HKIWWT�����8QQT�FG�DGUVWFGTKPI� XCP

+I#�DKPFKPI�CCP�%&���YGTF�GGP�OQFGN�QPVYKMMGNF�YCCTDKL�IGVTCPUHGEVGGTFG�OWK\G

EGNNGP� GPMGN� JGV� %&��� GKYKV�� QH� JGV� %&��� GKYKV� UCOGP� OGV� FG� γ�MGVGP� QR� FG
EGNYCPF� VQV� GZRTGUUKG� DTCEJVGP��1R�FG\G�OCPKGT�YGTF� CCPIGVQQPF� FCV� XQQT� +I#

DKPFKPI�FG�γ�MGVGP�PKGV�PQFKI� KU� VGTYKLN�XQQT�EGN�CEVKXCVKG�FG�CCPYG\KIJGKF�XCP�JGV
UKIPCNGTKPIU�GKYKV�GUUGPVKGGN�KU�

+P� FG� EKTEWNCVKG� MQOV� +I#� XQQT� KP� XGTUEJKNNGPFG� XQTOGP�� 0CCUV� GGP� GPMGN�

POQPQOGGTQ� +I#� 
O+I#�� OQNGEWWN� 
QPIGXGGT� ���� XCP� JGV� VQVCNG� +I#�

RTQFWEGGTV� JGV� CHYGGT� U[UVGGO� QQM� +I#� XQTOGP� DGUVCCPFG� WKV� VYGG� PFKOGGTQ


F+I#�� QH� OGGT� FCP� VYGG� PRQN[OGGTQ� +I#� 
R+I#�� OQNGEWNGP� 
UCOGP� QPIGXGGT

������*GV�KU�PKGV�RTGEKGU�DGMGPF�YCV�FG�TQN�KU�XCP�FG\G�XGTUEJKNNGPFG�+I#�XQTOGP�

+P�JQQHFUVWM���IGDTWKMGP�JGDDGP�YG�IGVTCPUHGEVGGTFG�OWKU�EGNNGP�IGDTWKMV�QO�+I#

DKPFKPI�CCP�%&���VG�DGUVWFGTGP�GP�NCVGP�YG�\KGP�FCV�R+I#�GGP�JQIGTG�OCVG�XCP

DKPFKPI�XGTVQQPFGP�OGV�%&��� KP�XGTIGNKLMKPI� VQV�O+I#��&CCTPC�JGDDGP�YG� NCVGP

\KGP�FCV�FG�DKPFKPI�XCP�R+I#�VQV�GGP�JQIG�OCVG�XCP�EGN�CEVKXCVKG�NGKFV�VGTYKLN�O+I#

KP� JGV� IGJGGN� PKGV� KP� UVCCV� NGGM� FG� EGN� VG� CEVKXGTGP�� &KV� UWIIGTGGTV� FCV� O+I#� FG

%&���TGEGRVQT�KP�TWUV�JQWFV��VQVFCV�+I#�ITQVG�EQPEGPVTCVKGU�CPVKIGP�JGTMGPF�GP�FG

JQGXGGNJGKF� +I#�CPVKIGP� EQORNGZGP� FG� QXGTJCPF� MTKLIGP� V�Q�X�� JGV� O+I#� GP

FCCTOGG�FG�TWUVVQGUVCPF�XGTCPFGTGP�KP�GGP�CNIGJGNG�CEVKXCVKG�XCP�%&���FTCIGPFG

YKVVG�DNQGFEGNNGP�

,9��'(�52/�9$1�)&�5(&(3725(1�,1�,*$�1()523$7,(

2CVKGPVGP�OGV� +I#0�JGDDGP�FQQT�GGP� VQV�PW� VQG�QPDGMGPF�FGHGEV�FGRQUKVKGU�XCP

+I#�KP�JWP�PKGT��/GV�DGJWNR�XCP�JGV�OQFGN��DGUEJTGXGP�KP�JQQHFUVWM����VQQPFGP

YG�CCP�FCV�+I#�XCP�RCVKÅPVGP�OGV�+I#0�GGP�OKPFGTG�OCVG�XCP�DKPFKPI�CCP�%&��

XGTVQQPFG�� XGTIGNGMGP�OGV� JGV� +I#� CHMQOUVKI� XCP� IG\QPFG� EQPVTQNGU� 
JQQHFUVWM

����*GV�XGTUEJKN�KP�DKPFKPI�YQTFV�XGTQQT\CCMV�FQQTFCV�JGV�OQPQOGTG�+I#�XCP�FG\G

RCVKÅPVGP� UKIPKHKECPV� OKPFGT� DKPFV� CCP� %&���� #PFGTG� QPFGT\QGMGTU� JGDDGP
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CCPIGVQQPF�FCV�GT�KGVU�OKU�NKLMV�VG�\KLP�OGV�FG�DGUWKMGTKPI�XCP�JGV�+I#�OQNGEWWN�KP

RCVKÅPVGP�OGV�+I#0��&G\G�FGHGEVGP�KP�FG�+I#�UVTWEVWWT�\QWFGP�MWPPGP�XGTMNCTGP

YCCTQO�FG�DKPFKPI�CCP�%&���OKPFGT�GHHKEKÅPV�XGTNQQRV��&G�XGTNCCIFG�DKPFKPI�XCP

+I#� CCP� %&��� JGGHV� OQIGNKLM� GGP� GHHGEV� QR� FG� MNCTKPI� XC� +I#� GP� MCP� FGGNU

XGTMNCTGP�YCCTQO�RCVKÅPVGP�OGV�+I#0�JQIGTG�+I#�EQPEGPVTCVKGU� KP�JWP�EKTEWNCVKG

JGDDGP�

&G�GZRTGUUKG�XCP�GGP�(E�4GEGRVQT�XQQT� +I#� KP�FG�PKGT� \QW�MWPPGP�XGTMNCTGP

YCCTQO�+I#�KP�FG�PKGT�VGTGEJV�MQOV��/GV�DGJWNR�XCP�FG�CPVKUVQHHGP��DGUEJTGXGP�KP

JQQHFUVWM� ��� FKG� URGEKHKGM� %&��� JGTMGPPGP�� JGDDGP� YG� CCPIGVQQPF� FCV� QR

PKGTYGGHUGN� QH� QR� IGMYGGMVG� PKGTEGNNGP� IGGP� %&��� XQQTMQOV� 
JQQHFUVWM� ���

'GTFGTG� UVWFKGU� JCFFGP� FG� UWIIGUVKG� IGYGMV� FCV� OGUCPIKCNG� EGNNGP�� GGP� UQQTV

DKPFYGGHUGN�EGNNGP�DGNCPITKLM�XQQT�FG�HWPEVKQPGNG�QTICPKUCVKG�XCP�FG�PKGT��%&���VQV

GZRTGUUKG�DTGPIGP��1P\G�UVWFKG�VQQPFG�CCP�FCV�+I#�KPFGTFCCF�DKPFV�GP�VQV�CEVKXCVKG

NGKFV�XCP�FG\G�EGNNGP��$NQMMGTGPFG�%&���CPVKUVQHHGP�YCTGP�GEJVGT�PKGV�KP�UVCCV�FG\G

DKPFKPI� VG� TGOOGP�� 'GP� PKGWYG� CPVKUVQH�� QRIGYGMV� VGIGP� GGP� QPDGMGPF� +I#

DKPFGPF�GKYKV�YCU�YGN�KP�UVCCV�FG\G�+I#�DKPFKPI�VG�DNQMMGTGP��)GDTWKM�OCMGPF�XCP

FG\G�CPVKUVQH�GP�+I#��JGDDGP�YG�GGP�PKGWYG�(E�4GEGRVQT�XQQT�+I#�CCPIGVQQPF�QR

FG�EGNYCPF�XCP�OGUCPIKCNG�EGNNGP��8GTXQNI�QPFGT\QGM�\CN�OQGVGP�WKVYKL\GP�YCV�FKV

XQQT�GGP�TGEGRVQT�KU�GP�YGNMG�TQN�FG\G�PPKGWYGQ�+I#�TGEGRVQT�OQIGNKLM�\QW�MWPPGP

URGNGP�KP�JGV�+I#�IGOGFKGGTFG�CHYGGT�U[UVGGO�

9��$/*(0(1(�&21&/86,(6

&G� DGXKPFKPIGP� KP� FKV� RTQGHUEJTKHV� JGDDGP� GT� VQG� IGNGKFV� FCV� YG� PW� GGP

IGFGVCKNNGGTF� OQFGN� MWPPGP� OCMGP� XCP� FG� KPVGTCEVKG� VWUUGP� %&��� GP� FG

XGTUEJKNNGPFG� XQTOGP� XCP� +I#�� /GV� FG� QPVFGMMKPI� XCP� FG� QRNQUDCTG� %&��

TGEGRVQT� JGDDGP� YG�OQIGNKLM� GGP� PKGWYG� XQTO� XCP� TGIWNCVKG� XCP� %&��� HWPEVKG

IGXQPFGP��&G�XGTUVQQTFG�DKPFKPI�XCP�+I#�CCP�%&���GP�FG�CCPYG\KIJGKF�XCP�GGP

GXGPVWGNG�PKGWYG�+I#�(E�4GEGRVQT�QR�OGUCPIKCNG�EGNNGP�� NGXGTGP�PKGWYG�KP\KEJVGP

FKG�MWPPGP�DKLFTCIGP�CCP�GGP�DGVGT�DGITKR�XCP�JGV�QPVUVCCP�GP�FG�QPVYKMMGNKPI�XCP

FG�\KGMVG�+I#0��+P�FG�VQGMQOUV�MWPPGP�QP\G�DGXKPFKPIGP��VG\COGP�OGV�FG�WKV�FKV

QPFGT\QGM� XQQTVIGMQOGP� PKGWYG� OCVGTKCNGP� GP� OGVJQFGP�� GGP� XGTFGTG� DKLFTCIG

NGXGTGP�CCP�JGV�QPVTCHGNGP�XCP�JGV�EQORNGZG�+I#�CHYGGT�U[UVGGO��7KVGKPFGNKLM�\QW

FKV� MWPPGP� NGKFGP� VQV� DGVGTG� DGJCPFGNOGVJQFGP� XCP� +I#�IGCUUQEKGGTFG� \KGMVGP�

\QCNU�+I#0�
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&855,&8/80�9,7$(

&G� UEJTKLXGT� XCP� FKV� RTQGHUEJTKHV��)GT� XCP� <CPFDGTIGP��YGTF� IGDQTGP� QR� ��� LWNK

����� VG� &TCEJVGP�� +P� ����� YGTF� JGV� #VJGPGWO� FKRNQOC� DGJCCNF� CCP� JGV

&TCEJVUVGT� .[EGWO�� VG� &TCEJVGP�� +P� FCV\GNHFG� LCCT� DGIQP� JKL� CCP� \KLP� UVWFKG

5EJGKMWPFG� CCP� FG� 4KLMU� 7PKXGTUKVGKV� )TQPKPIGP�� 0C� VYGG� LCCT� YGTF� FG\G� UVWFKG

XGTYKUUGNF�XQQT�FG�UVWFKG�$KQNQIKG��6KLFGPU�FG\G�UVWFKG�FGGF�JKL�OQNGEWNCKT�IGPGVKUEJ

QPFGT\QGM� QR� FG� CHFGNKPI� OQNGEWNCKTG� IGPGVKEC� XCP� JGV� $KQNQIKUEJ� %GPVTWO�� VG

*CTGP��QPFGT�NGKFKPI�XCP�&T��,��-QM�GP�2TQH��&T��)��8GPGOC��8GTXQNIGPU�FGGF�JKL

OQNGEWNCKT�KOOWPQNQIKUEJ�QPFGT\QGM�QR�FG�CHFGNKPI�-NKPKUEJG�+OOWPQNQIKG�XCP�JGV

#ECFGOKUEJ�<KGMGPJWKU��VG�)TQPKPIGP��QPFGT�NGKFKPI�XCP�&T��9��*GNHTKEJ�CPF�2TQH�

&T��.��FG�.GKL��0C�JGV�DGJCNGP�XCP�JGV�FQEVQTCCN�GZCOGP�KP������KU�JKL� KP�FKGPUV

IGVTGFGP� DKL� FG� 0GFGTNCPFUG� 1TICPKUCVKG� XQQT� 9GVGPUEJCRRGNKLM� 1PFGT\QGM


091�� CNU� QPFGT\QGMGT� KP� QRNGKFKPI� DKL� FG� CHFGNKPI� 0KGT\KGMVGP� XCP� JGV� .GKFU

7PKXGTUKVCKT� /GFKUEJ� %GPVTWO� 
JQQHF� 2TQH�� &T�� .�#�� XCP� 'U�� UKPFU� �� LWNK� ����

2TQH��&T��.�%��2CWN���*GV�QPFGT\QGM�QPFGT�NGKFKPI�XCP�2TQH��&T��/�4��&CJC�GP�&T�

%�� XCP� -QQVGP�� KP� UCOGPYGTMKPI�OGV� FG� CHFGNKPI� +OOWPQNQIKG� XCP�#ECFGOKUEJ

<KGMGPJWKU�7VTGEJV��QPFGT�NGKFKPI�XCP�2TQH��&T��,�)�,��XCP�FG�9KPMGN��YGTF�XGTTKEJV

KP�JGV�MCFGT�XCP�FG�RTQLGEVUWDUKFKG�P/QNGEWNCKTG�GP�(WPEVKQPGNG�MCTCMVGTKUCVKG�XCP

FG�JWOCPG�O[GNQKFG�(E�4GEGRVQT�XQQT�+I#��(Eα4+�%&��Q�
0Q��������������GP

KU�KP�FKV�RTQGHUEJTKHV�UCOGPIGXCV�
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6JG�NCUV�HQWT�[GCTU�YQTMKPI�KP�.GKFGP�JCU�DGGP�C�ITGCV�GZRGTKGPEG�HQT�YJKEJ�+�VJCPM

CNN� VJG� RGQRNG� HTQO� VJG� &��2� HNQQT� HQT� ETGCVKPI� C� RNGCUCPV� YQTM� GPXKTQPOGPV�

'URGEKCNN[�� +� VJCPM�0ICKUCJ�� HQT� DGKPI� C� ITGCV� VGCEJGT� CPF� HQT� VJKPMKPI� YKVJ�OG�

OCMKPI�KV�CNOQUV�KORQUUKDNG�VQ�HCKN��+�CNUQ�VJCPM�4QEEQ�CPF�4CNH�HQT�C�ITGCV�VKOG�KP

CPF�QWVUKFG�VJG�NCD��$GTV�HQT�NKUVGPKPI�VQ�OG�CNN�VJG�VKOG�CPF�E[ENKPI�KP�HTQPV�QH�OG�

9KNNGMG� HQT� RTQFWEKPI� VJG� (E
%&����� RTQVGKP� CPF� /GEJGNKPG� HQT� UGVVKPI� WR� C

UGPUKVKXG� DNQVVKPI� U[UVGO�� (WTVJGTOQTG� +� CO� KPFGDVGF� VQ� #PIGNC�� /KTLCO� CPF

EQNNGCIWGU� HQT� UGETGVCTKCN� CUUKUVCPEG� CPF� +� CO� ITCVGHWN� HQT� VJG� JGNR�� HWP� VKOG� CPF

TGUWNVU� RTQFWEGF�YKVJ� VJG� VGEJPKECN� CUUKUVCPEG� QH�#TPQWV��0KEQNG�� ,QNCPFC�� 'XGTV�

9KNNGMG�CPF�QH�EQWTUG�(TCPEKGP��+�VJCPM�CNN�O[�HTKGPFU�CPF�HCOKN[�HQT�VJGKT�UWRRQTV

CPF�LWUV�HQT�DGKPI�VJGTG��(KPCNN[��HQT�$CTDCTC�CPF�8GTC��C�VJCPMU�KU�PQV�GPQWIJ�


