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*WOCP� +I#� KU� VJG� RTGXCNGPV� CPVKDQF[� KUQV[RG� KPXQNXGF� KP� VJG� FGHGPUG� CICKPUV

OKETQQTICPKUOU��GURGEKCNN[�CV�OWEQUCN�UWTHCEGU��$KPFKPI�QH�+I#�QRUQPK\GF�RCTVKENGU


G�I��DCEVGTKC��XKTWUGU��VQ�O[GNQKF�EGNNU�DGCTKPI�TGEGRVQTU�HQT�VJG�(E�TGIKQP�QH�+I#


(Eα4��OC[� VTKIIGT� XCTKQWU� EGNN�OGFKCVGF� KOOWPG� GHHGEVQT� HWPEVKQPU� VQ� GNKOKPCVG

HQTGKIP�CPVKIGPU�

(Eα4+�KU�VJG�HKTUV�(E�TGEGRVQT�HQT�+I#�VJCV�JCU�DGGP�OQNGEWNCTN[�EJCTCEVGTK\GF�

+V�TGRTGUGPVU�C�VTCPUOGODTCPG�IN[EQRTQVGKP�VJCV�DKPFU�+I#��CPF�+I#��YKVJ�UKOKNCT

CHHKPKV[�� (Eα4+� KU� EQPUVKVWVKXGN[� GZRTGUUGF� QP� O[GNQKF� EGNNU� UWEJ� CU� PGWVTQRJKNU�

GQUKPQRJKNU� CPF� OQPQE[VGU�� )GPGVKE� EJCTCEVGTK\CVKQP� JCU� UJQYP� VJCV� (Eα4N� KU� C
FKUVCPVN[� TGNCVGF� OGODGT� QH� VJG� +I� TGEGRVQT� IGPG� HCOKN[�� (Eα4N� JCU� C� UJQTV
E[VQRNCUOKE� VCKN� YKVJQWV� EQPUGPUWU� UKIPCNKPI� OQVKHU�� 5KOKNCT� VQ� QVJGT� TGEGRVQTU�

YJKEJ� NCEM� UKIPCNKPI� OQVKHU�� (Eα4N� ECP� CUUQEKCVG� YKVJ� VJG� (E4� γ�EJCKP� UKIPCNKPI
UWDWPKV�VJTQWIJ�C�EJCTIG�DCUGF�OGEJCPKUO��7RQP�+I#�DKPFKPI��VTKIIGTKPI�QH�(Eα4+
TGUWNVU� KP� GHHGEVQT� HWPEVKQPU� UWEJ� CU� RJCIQE[VQUKU�� KPFWEVKQP� QH� PGWVTQRJKN

FGITCPWNCVKQP��CPVKDQF[�FGRGPFGPV�EGNN�OGFKCVGF�E[VQVQZKEKV[�
#&%%��CPF�TGNGCUG

QH�KPHNCOOCVQT[�OGFKCVQTU�

5KPEG�FGHGEVU�KP�+I#�ENGCTCPEG�JCXG�DGGP�RTQRQUGF�VQ�RNC[�CP�KORQTVCPV�TQNG�KP

VJG�RCVJQIGPGUKU�QH�+I#�OGFKCVGF�FKUGCUGU��UVWF[KPI�VJG�RTGEKUG�OGEJCPKUOU�QH�+I#

DKPFKPI� VQ� (Eα4�� KP� URGEKHKE� VKUUWGU� QT� QP� UGNGEVGF� EGNNU� KP� VJG� JWOCP� DQF[� KU

KORQTVCPV�

,,��,00812*/2%8/,1�$

6JG�+I#�OQNGEWNG�KU�C�VGVTCOGT��EQPUKUVKPI�QH�VYQ�KFGPVKECN�NKIJV�
κ�QT�λ��CPF�VYQ
JGCX[�
α��EJCKPU�
(KIWTG�����+P�JWOCPU��VJGTG�CTG�VYQ�KUQV[RGU�QH�+I#��+I#��CPF

+I#�� 
���� +P� CFFKVKQP� �� CNNQV[RKE� XCTKCPVU� QH� JWOCP� +I#�� JCXG� DGGP� KFGPVKHKGF�

FGUKIPCVGF�#�O
����#�O
���CPF�#�O
��� 
����6JG�α�EJCKP� EQPVCKPU���XCTKCDNG
FQOCKP�8*�CPF���EQPUVCPV�FQOCKPU�%α���%α��CPF�%α���+P�+I#��VJGTG�KU�C�JKPIG

TGIKQP� DGVYGGP�%α�� CPF�%α��� QH� YJKEJ� ��� COKPQCEKFU� 
CC�� CTG� PQV� RTGUGPV� KP

+I#�� 
���� 6JKU� JKPIG� TGIKQP� KU� UWUEGRVKDNG� VQ� ENGCXCIG� D[� URGEKHKE� DCEVGTKCN� +I#�

RTQVGCUGU�� (WTVJGTOQTG�� +I#��� KP� EQPVTCUV� VQ� +I#��� RQUUGUUGU� �� 1�NKPMGF

ECTDQJ[FTCVG�OQKGVKGU�CV�UGTKPGU�KP�VJG�JKPIG�TGIKQP�
���
(KIWTG����

5GTWO�+I#�KU�RTGFQOKPCPVN[�OQPQOGTKE�KP�UVTWEVWTG�
O+I#���CNVJQWIJ�FKOGTU


F+I#��CPF�RQN[OGTU�
R+I#��CTG�RTGUGPV��6Q�GPCDNG�FKOGT�+I�HQTOCVKQP��+I#�DGCTU

CP� CFFKVKQPCN� ��� CC� %� VGTOKPCN� VQ� VJG� %α�� FQOCKP�� YJKEJ� UKOKNCT� VQ� +I/

OQPQOGTU� ECP� KPVGTCEV� YKVJ� C� LQKPKPI� 
QT� ,�� EJCKP�� ,� EJCKP� KU� C� UOCNN� OQNGEWNCT

YGKIJV�IN[EQRTQVGKP�
��M&��VJCV�EQPVCKPU���KPVGTEJCKP�FKUWNHKFG�DQPFU��+P�CFFKVKQP�
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,� EJCKP� DGCTU� �� E[UVGKPG� TGUKFWGU�� GCEJ� QH�YJKEJ� ECP� HQTO� C� FKUWNHKFG� DQPF�YKVJ

E[UVGKPG�TGUKFWGU�KP�VJG�O+I#�VCKN�RKGEG��VJWU�UVCDKNK\KPI�C�FKOGTKE�OQNGEWNG�
�����

+P�VJG�OWEQUC�FKOGTKE�+I#�EQORNGZGU�CTG�VTCPURQTVGF�HTQO�VJG�DCUQNCVGTCN�VQ

VJG� CRKECN� UWTHCEG� QH� OWEQUCN� GRKVJGNKCN� EGNNU�� XKC� VJG� RQN[� 
+I�� TGEGRVQT� 
R+I4��

&WTKPI� VJKU� JKIJN[� URGEKHKE� RTQEGUU�� VJG� GZVTCEGNNWNCT� RCTV� QH� VJG� R+I4�� YJKEJ� KU

EQXCNGPVN[�DQWPF�VQ�QPG�QH�VJG�+I#�OQPQOGTU��KU�ENGCXGF�
���

Figure 1 . Proposed domain structure of human mIgA1 and dIgA2. The α heavy chain
contains 1 variable domain VH and 3 constant domains Cα1, Cα2 and Cα3. The light chain
contains 1 variable domain VL and 1 constant domain CL. Positions of disulfide bonds (S), N-(N)
and O-(O) linked sugars are indicated. (adapted from (4)).

6JGTGHQTG�� VJG� FKOGTKE� +I#� OQNGEWNG�� WRQP� UGETGVKQP�� CESWKTGU� CP� CFFKVKQPCN

RGRVKFG�VGTOGF�UGETGVQT[�EQORQPGPV�
5%���HKPCNN[�TGUWNVKPI�KP�UGETGVQT[�+I#�
U+I#�


���� 5GETGVQT[� +I#� UGTXGU� CU� VJG� HKTUV� NKPG� QH� FGHGPUG� CV� OWEQUCN� UWTHCEGU�� +I#

RQN[OGTK\CVKQP�ECP�QEEWT�KP�VJG�CDUGPEG�QH�,�EJCKP��CU�KNNWUVTCVGF�D[�VJG�HCEV�VJCV�,

EJCKP� MPQEM� QWV�OKEG� JCXG� JKIJ� EQPEGPVTCVKQPU� QH� F+I#� 
���� +P� EQPVTCUV�� KP� VJG

CDUGPEG�QH�,�EJCKP��R+I4�OGFKCVGF�VTCPURQTV�KU�JCORGTGF�
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2TQVGEVKXG� CPVKDQFKGU� QH� VJG� +I#� KUQV[RG� JCXG� DGGP� FGUETKDGF� CICKPUV� C� YKFG

TCPIG�QH�JWOCP�RCVJQIGPU�KPENWFKPI�XKTWUGU�UWEJ�CU�*+8���CPF�KPHNWGP\C��DCEVGTKC�

DCEVGTKCN� VQZKPU� CPF� RCTCUKVGU� 
����� 6JG� OGEJCPKUOU� D[� YJKEJ� +I#� GZGTVU� KVU

RTQVGEVKXG� GHHGEV� CTG� RCTVKCNN[� RCUUKXG�� VJKU� KPENWFGU� PGWVTCNK\CVKQP� QH� XKTWUGU� D[

DNQEMKPI�VJGKT�TGEGRVQTU�HQT�JQUV�EGNN�RTQVGKPU�
KOOWPG�GZENWUKQP��CPF�KPJKDKVKQP�QH

DCEVGTKCN�OQVKQP�D[�CIITGICVKQP��*QYGXGT��YJGP� +I#�CVVCEJGF� VQ� HQTGKIP� CPVKIGP

TGETWKVU� GHHGEVQT� U[UVGOU� UWEJ� CU� EQORNGOGPV�� 6� EGNNU� CPF� ITCPWNQE[VGU�� VJG

RTQVGEVKXG�GHHGEV�QH�+I#�KU�OGFKCVGF�CEVKXGN[�CPF�TGEGRVQTU�HQT�+I#�CTG�KPXQNXGF�

Figure 2. Schematic diagram depicting the hinge region of IgA1 from proline 223 upto
serine 238 with the predicted O-linked glycan side chains, as indicated.  The numbers 3 and 6
indicate to which relative carbon atom of a glycan, the next glycan side chain is connected.
Enzymes involved in glycosylation (left) and deglycosylation (right) are indicated. Depicted
glycan side chains: GalNAc, N-acetyl galactosamine; NeuNAc, N-actelyl neuraminic (sialic) acid;
Gal, galactose. Binding capacity to Jacalin, an IgA1 binding lectin and the ASGP-R are indicated
at the bottom (adapted from (10)).

+P�VJG�NKXGT��+I#�ENGCTCPEG�KU�OGFKCVGF�XKC�CP�GPFQE[VQVKE�OGEJCPKUO�KPXQNXKPI�VJG

CUKQIN[EQRTQVGKP� TGEGRVQT� 
#5)2�4��� 6JG� #5)2�4� KU� C� ���M&� UKPING� UWDWPKV

TGEGRVQT�QH�VJG�%�V[RG�
%C��FGRGPFGPV��NGEVKP�HCOKN[�GZRTGUUGF�QP�VJG�UWTHCEG�QH

JGRCVQE[VGU�� 6JGUG�OQNGEWNGU� TGEQIPK\G� RTQVGKPU� XKC� VJGKT� QNKIQUCEEJCTKFG� EJCKPU�

URGEKHKECNN[� VGTOKPCN�ICNCEVQU[N� TGUKFWGU��6JG�TGEGRVQT� KU�GPFQE[VQUGF�CPF�RTQVGKPU

DQWPF�VQ�VJG�TGEGRVQT�CTG�VCTIGVGF� HQT�FGITCFCVKQP��6JG�#5)2�4�DKPFU� +I#��XKC

KVU� ECTDQJ[FTCVG� UKFG� EJCKPU� KP� VJG� JKPIG� TGIKQP� 
(KIWTG� ���� VCTIGVKPI� +I#� HQT
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ENGCTCPEG�� +P� VJG� EKTEWNCVKQP�� DKPFKPI� QH� +I#� KU� OGFKCVGF� XKC� (Eα4+�� VJG� HKTUV� (E
TGEGRVQT�HQT�+I#�VJCV�JCU�DGGP�OQNGEWNCTN[�EJCTCEVGTK\GF�

,,,��)&�5(&(37256

4GEGRVQTU� HQT� VJG� EQPUVCPV� TGIKQPU� QH� CNN� HKXG� ENCUUGU� QH� JWOCP� KOOWPQINQDWNKPU

JCXG�DGGP�FGUETKDGF�
�����DWV�QPN[�(E�TGEGRVQTU�HQT�+I)�CPF�+I'�JCXG�DGGP�UVWFKGF

KPVGPUKXGN[�
��������6JTGG�FKHHGTGPV�V[RGU�QH�+I)�(E�TGEGRVQTU�
(Eγ4���CNN�OGODGTU

QH�VJG�+I�UWRGTHCOKN[��YGTG�KFGPVKHKGF�QP�JWOCP�DNQQF�EGNNU��(Eγ4+�
%&�����C����
M&� IN[EQRTQVGKP�� KU� EQPUVKVWVKXGN[� GZRTGUUGF� QP�OQPQE[VGU� CPF�OCETQRJCIGU� CPF

ECP�DG�KPFWEGF�D[�+(0γ�QT�)�%5(�VTGCVOGPV�QP�PGWVTQRJKNU��(Eγ4+�UGTXGU�CU�C�JKIJ
CHHKPKV[�
-C`�Z���/��TGEGRVQT�HQT�OQPQOGTKE�+I)��+P�EQPVTCUV��(Eγ4++�
%&�����C
��M&� IN[EQRTQVGKP� HQWPF� QP� C� YKFG� XCTKGV[� QH� EGNN� V[RGU�� KPENWFKPI� OQPQE[VGU�

RNCVGNGVU�� PGWVTQRJKNU� CPF� $� EGNNU�� KU� C� NQY� CHHKPKV[� 
-C`���/�� TGEGRVQT�� (KPCNN[�

(Eγ4+++�
%&����KU�C�XCTKCDN[�IN[EQU[NCVGF��NQY�CHHKPKV[�TGEGRVQT�
-C`���/��QH����

���M&��VJCV�KU�RTGUGPV�QP�PGWVTQRJKNU��0-�EGNNU��GQUKPQRJKNU��C�UWDUGV�QH�6�EGNNU�CPF

EWNVWTGF�OQPQE[VGU��(Eγ4+++�DKPFU�RQQTN[�VQ�OQPQOGTKE�+I)�DWV�KPVGTCEVU�YGNN�YKVJ

CIITGICVGU� QT� EQORNGZGU� QH� +I)�� 1P� PGWVTQRJKNU� (Eγ4+++� KU� CPEJQTGF� KP� VJG
OGODTCPG�XKC�C�IN[EQU[N�RJQURJCVKF[NKPQUKVQN�
)2+��NKPMCIG��YJGTGCU�QP�0-�EGNNU�C

VTCPUOGODTCPG�HQTO�KU�RTGUGPV�
�������

(QT� +I'�� VYQ� V[RGU� QH� (E� TGEGRVQTU� JCXG� DGGP� FGUETKDGF�� 6JG� JKIJ� CHHKPKV[

(Eε4+��CNUQ�C�OGODGT�QH�VJG�+I�UWRGTHCOKN[��KU�EQORQUGF�QH�C����M&�α�EJCKP��CPF�C
���M&�β�EJCKP��CPF�GZRTGUUGF�QP�OCUV�EGNNU�CPF�DCUQRJKNU��+V�JCU�HWTVJGTOQTG�DGGP

FGVGEVGF� QP� OQPQE[VGU�� GQUKPQRJKNU� CPF� .CPIGTJCPU� EGNNU� QH� UGNGEVGF� KPFKXKFWCNU


����� 6JG� NQY� CHHKPKV[� (Eε4++� 
%&����� C� ���M&� IN[EQRTQVGKP�� KU� RTGUGPV� QP
OQPQE[VGU��GQUKPQRJKNU��6�EGNNU��$�EGNNU�CPF�CEVKXCVGF�OCETQRJCIGU��6JKU� TGEGRVQT

JQYGXGT�DGNQPIU�VQ�VJG�%�V[RG�NGEVKP�UWRGTHCOKN[�
����

#NVJQWIJ�TGEGRVQTU�HQT�+I#�JCXG�DGGP�TGEQIPK\GF�UKPEG�VJG�GCTN[�����NU�
���

�����TGNCVKXGN[�NKVVNG�KU�MPQYP�CDQWV�VJGKT�PCVWTG�CPF�HWPEVKQP��+I#�DKPFU�VQ�XCTKQWU

V[RGU� QH� DNQQF� EGNNU�� UWEJ� CU� JWOCP� PGWVTQRJKNU�� OQPQE[VGU�� OCETQRJCIGU�

GQUKPQRJKNU��$�EGNNU��6�EGNNU�CPF�O[GNQKF�EGNN� NKPGU�
��������'XKFGPEG�HQT�GZKUVGPEG

QH�(Eα4�QP�C�UWDRQRWNCVKQP�QH�JWOCP�$�N[ORJQE[VGU�YCU�QDVCKPGF� KP�C�TQUGVVKPI

CUUC[�YKVJ�OQWUG�+I#�EQCVGF�QP�QZ�4$%��(Eα4�YCU�UJQYP�VQ�DG�RTGUGPV�QP�����
��QH�$�EGNNU�HTQO�RGTKRJGTCN�DNQQF�QH�PQTOCN�XQNWPVGGTNU�
�����4CDDKV�+I#�EQCVGF

UJGGR�4$%�YGTG�WUGF�KP�C�TQUGVVKPI�VGEJPKSWG�VQ�FGOQPUVTCVG�VJG�GZRTGUUKQP�QH�C

(Eα4�QP�JWOCP�6�N[ORJQE[VGU�
�����2GTKRJGTCN�JWOCP�PGWVTQRJKNU�CPF�OQPQE[VGU

YGTG� UJQYP� VQ� HQTO� TQUGVVGU� YKVJ� JWOCP� +I#�� QT� +I#�� EQCVGF� QZ� 4$%� 
����

+PVGTGUVKPIN[�� KP� XKVTQ� GZRGTKOGPVU� YKVJ� OWTKPG� 6� EGNNU� FGOQPUVTCVGF� VJCV� VJG[

EQWNF� HQTO� TQUGVVGU�YKVJ� JWOCP� +I#��EQCVGF� QZ� GT[VJTQE[VGU�� +V�YCU� HQWPF� VJCV
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DQVJ� JWOCP� +I&� CPF� +I#�� DKPF� XKC� VJGKT� 1�NKPMGF� IN[ECPU� VQ� VJG� OWTKPG� +I&

TGEGRVQT�
����

#V� RTGUGPV�� CP� +I#� (E� TGEGRVQT� HQWPF� QP� OQPQE[VGU�� PGWVTQRJKNU� CPF

GQUKPQRJKNU�
(Eα4+���KU�VJG�QPN[�(Eα4�VJCV�JCU�DGGP�FGHKPGF�OQNGEWNCTN[�
�����6JKU

O[GNQKF� (Eα4+� YCU� IKXGP� VJG� FGUKIPCVKQP� %&��� CV� VJG� (KHVJ� NGWMQE[VG�V[RKPI
YQTMUJQR�
����

,9��)&α5,�&'��

,9����*HQHWLFV

#�����MD�E&0#�ENQPG�GPEQFKPI�%&���YCU� KUQNCVGF�HTQO�2/#�UVKOWNCVGF�7���

EGNNU�� WUKPI� VJG� %&��� O#D�/[��� 
���� CPF� GZRTGUUKQP� ENQPKPI� KP� %15��� EGNNU


�����6JG�%&���IGPG�EQPVCKPU���GZQPU�CPF���KPVTQPU�
�����6JG�HKTUV�GZQP�QT�5��

GPEQFGU�HQT�VJG��N�WPVTCPUNCVGF�TGIKQP��VJG�#6)�UVCTV�EQFQP�CPF�C����DR�UVTGVEJ

QH� VJG�EQFKPI�UGSWGPEG� HQT� VJG� NGCFGT�RGRVKFG��'ZQP���QT�5��� KU����DR� NQPI�CPF

GPEQFGU� VJG� TGOCKPKPI� RCTV� QH� VJG� NGCFGT� RGRVKFG�� KPENWFKPI� VJG� RTGFKEVGF� UKIPCN

RGRVKFCUG� ENGCXCIG� UKVG� DGVYGGP� VJG� CNCPKPG���� CPF� INWVCOKPG���� TGUKFWGU�� 6JG

VJKTF� CPF� HQWTVJ� GZQPU� GPEQFG� VJG� GZVTCEGNNWNCT� FQOCKPU� QPG� 
'%��� CPF� VYQ


'%���� TGURGEVKXGN[�� 6JG� HKHVJ� GZQP� GPEQFGU� C� UJQTV� GZVTCEGNNWNCT� UGIOGPV�� VJG

VTCPUOGODTCPG�FQOCKP�CPF�C�UJQTV�E[VQRNCUOKE�VCKN�YKVJ�C�6##�UVQR�EQFQP�
����

/QTG�TGEGPVN[��C�UKZVJ�GZQP�YCU�FGUETKDGF�
�����*QYGXGT��VJKU����DR�GZQP�QT�5��

DGVYGGP�5��CPF�'%���GPEQFGU�C� UVQR�EQFQP��CPF� KU� VJWU�DGNKGXGF� VQ� TGRTGUGPV�C

RUGWFQ�GZQP�
����

#NN�(Eγ4�IGPGU�
KP�OCP��TCVU�CPF�OKEG���CU�YGNN�CU�(Eε4+��JCXG�C����DR�5��OKPK

GZQP�� KPUVGCF�QH� VJG����DR�5��GZQP� KP�%&��� 
����� +PVGTGUVKPIN[��QPN[� KP�DQXKPG

(Eγ�4�JCU�UWEJ�C����DR�5��OKPK�GZQP�JCU�DGGP�HQWPF��UWIIGUVKPI�VJCV�VJKU�DQXKPG

+I)�TGEGRVQT�KU�OQTG�ENQUGN[�TGNCVGF�VQ�%&���EQORCTGF�VQ�VJG�QVJGT�JWOCP�(E4

IGPGU�
����

6JG�%&���IGPG�JCU�DGGP�NQECNK\GF�QP�EJTQOQUQOG�����CV�RQUKVKQP���S����


����� 6JKU� KU� FKHHGTGPV� HTQO� CNN� QVJGT� (E� TGEGRVQT� IGPGU�� YJKEJ� CTG� NQECVGF� QP

EJTQOQUQOG� ��� *QYGXGT�� VJG� ��S����� TGIKQP� FQGU� EQPVCKP� OWNVKRNG� IGPGU

GPEQFKPI� V[RG� +� VTCPUOGODTCPG� OQNGEWNGU�� CNN� QH� YJKEJ� DGNQPI� VQ� VJG� +I�

UWRGTHCOKN[�� VGTOGF� VJG� NGWMQE[VG� TGEGRVQT� EQORNGZ� 
.4%�� 
��������6JKU� HCOKN[

KPENWFGU� VJG� MKNNGT� KPJKDKVQT[� TGEGRVQTU� 
-+4NU�� 
�������� VJG� +I�NKMG� VTCPUETKRV

TGEGRVQTU�
+.6��
�����NGWMQE[VG�+I�NKMG�TGEGRVQTU�
.+4���/QPQE[VG�/CETQRJCIG�+I�

NKMG� TGEGRVQTU� 
/+4�� 
���� CPF� VJG� NGWMQE[VG�CUUQEKCVGF� KOOWPQINQDWNKP�NKMG

TGEGRVQT� 
.#+4�� 
�����1P� VJG� DCUKU� QH� JQOQNQI[�YKVJ�%&���� VJG� RCKTGF� +I�NKMG

TGEGRVQTU�
2+4�#�CPF�2+4�$��
�������JCXG�DGGP�KFGPVKHKGF�KP�OKEG��6JGKT�IGPGU�CTG
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NQECVGF� QP�OQWUG� EJTQOQUQOG��� KP� C� TGIKQP� U[PVGPKE�YKVJ� JWOCP� EJTQOQUQOG

��S���

,9����3URWHLQ�VWUXFWXUH

6JG�%&���RTQVGKP�JCU�C����CC�NGCFGT�RGRVKFG��6JKU�J[FTQRJQDKE�NGCFGT�RGRVKFG�KU

ENGCXGF�DGVYGGP�RQUKVKQP�#NC���)NW���FWTKPI�OGODTCPG�KPUGTVKQP��TGUWNVKPI�KP�VJG

HQTOCVKQP� QH� C� ���� CC�OCVWTG� V[RG� +� VTCPUOGODTCPG� IN[EQRTQVGKP�� 6JG����� CC

GZVTCEGNNWNCT�RCTV�QH�%&���EQPUKUVU�QH�VYQ�+I�NKMG�FQOCKPU�CPF�ECTTKGU�QPG�RQVGPVKCN

1�NKPMGF��CPF���RQVGPVKCN�0�NKPMGF�IN[EQU[NCVKQP�UKVGU��6JG�VTCPUOGODTCPG�RCTV� KU

���CC�NQPI�CPF�DGCTU�C�RQUKVKXGN[�EJCTIGF�CTIKPKPG�
#TI������YJKEJ�KU�GUUGPVKCN�HQT

CUUQEKCVKQP� QH� %&���YKVJ� VJG� (E4� γ�EJCKP� JQOQFKOGT�UKIPCNKPI� UWDWPKV� 
�������

6JG�UJQTV�E[VQRNCUOKE�VCKN�QH����CC�QH�%&���EQPVCKPU�PQ�EQPUGPUWU�UKIPCNKPI�OQVKHU

QH�KVU�QYP�
(KIWTG����

6JG�RTGFKEVGF�OQNGEWNCT�YGKIJV�QH�%&��� KU����M&�
�����6JG�CRRCTGPV�OQ�

NGEWNCT�YGKIJV�QH�%&���QP�OQPQE[VGU�CPF�PGWVTQRJKNU� KU�������M&� 
����CPF�QP

GQUKPQRJKNU��������M&�
�����FWG�VQ�JGVGTQIGPGQWU�IN[EQU[NCVKQP��&GIN[EQU[NCVKQP

QH�%&��� HTQO�GQUKPQRJKNU� CPF�PGWVTQRJKNU�YKVJ�0�IN[ECPCUG� IKXGU� TKUG� VQ�FKUVKPEV

DCPFU�QH����CPF����M&�KP�UK\G�
��������&GIN[EQU[NCVKQP�YKVJ�PGWTCOKFCUG�CPF�1�

IN[ECPCUG� VQIGVJGT� YKVJ� 0�IN[ECPCUG� QP

7���� EGNNU�� C� %&��� GZRTGUUKPI

OQPQE[VKE�EGNN�NKPG��TGXGCNGF�VYQ�FKUVKPEV

DCPFU� QH� ��� CPF� ��� M&� 
����� (KPCNN[�

VWPKECO[EKP� VTGCVOGPV� QH� 7����� YJKEJ

KPFWEGU� EQORNGVG� KPJKDKVKQP� QH� 0�NKPMGF

IN[EQU[NCVKQP��HQNNQYGF�D[�%&���URGEKHKE

KOOWPQRTGEKRKVCVKQP� TGXGCNGF� QPN[� QPG

DCPF�QH����M&�
�����6JGUG�GZRGTKOGPVU

RQKPV� CV� VJG� EQORNGZKV[� KP� %&��

IN[EQU[NCVKQP� DGVYGGP� XCTKQWU� O[GNQKF

EGNN�V[RGU�

Figure 3.  Structure of the CD89 FcR γγ-chain
com plex.  The extrace llu lar dom ain 1  and 2
(E C -1  and E C -2), as w e ll as the  γ-chain  w ith  its
s igna ling  (ITA M ) m otifs  and the charged
residues responsib le  fo r assoc ia tion  are
dep ic ted .

6JG�+I#�RTQVGKP�JCU�DGGP�UVWFKGF�VQ�HKPF�VJG�URGEKHKE�FQOCKPU�VJCV�CTG�KPXQNXGF�KP

%&���DKPFKPI��7UKPI�DQVJ�FQOCKP�UYCRRGF� +I#�+I)�CPF�RQKPV�OWVCVGF� +I#�EJK�

S
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S
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OGTCU��GZRTGUUGF�D[�TGEQODKPCPV�DCEWNQXKTWU�KPHGEVGF�EGNNU��VJG�%&���TGEQIPKVKQP

UKVG�QP� +I#�YCU� NQECVGF�
����� +V�YCU�FGOQPUVTCVGF� VJCV�PGKVJGT� VJG�JKPIG�TGIKQP�

PQT� VJG� VCKNRKGEG�YCU�PGEGUUCT[� HQT�DKPFKPI��9JGP�OWVCVKQPU�YGTG�OCFG�PGCT� VJG

DQWPFCT[� DGVYGGP�%α�� CPF�%α��� DKPFKPI� VQ�%&���YCU� CDNCVGF�� 4GEGPV� UVWFKGU
UJQYGF� KP�OQTG�FGVCKN� VJCV� VJG�.GW����)N[���� TGIKQP� KP�%α��CPF�2TQ����2JG���� TG�

IKQP�KP�%α���CTG�ETWEKCN�HQT�%&���DKPFKPI�CPF�VTKIIGTKPI��VJGTGD[�GPJCPEKPI�RTGU�
GPV�WPFGTUVCPFKPI�QH�VJG�OQNGEWNCT�DCUKU�QH�VJG�+I#�%&���KPVGTCEVKQP�
����

Figure 4.  A model
of the 3 dimen-
sional structure of
the extracellular
part of CD89, bas-
ed on homology
with the KIR struc-
ture.  The EC-1 and
EC-2 domains, N-
terminus, Arginyl 82
and Histidyl 85 resid-
ues are depicted.

6JG� +I/� O#D

/[���DNQEMU�DKP�

FKPI� QH� +I#� VQ

%&����YJGTGCU�CNN�QVJGT�MPQYP�%&���O#D��#���#����#����CPF�#���
CNN�QH�VJG

+I)�� KUQV[RG�� FQ� PQV� 
�������� 9KVJ� C� UQNWDNG� HQTO� QH� %&��� CPF� C� UVTCVGI[

EQODKPKPI�EJGOKECN�OQFKHKECVKQP�CPF�UKVG�FKTGEVGF�OWVCIGPGUKU��VJG�JKUVKF[N����CPF

CTIKP[N���� TGUKFWGU� KP� VJG�'%��FQOCKP� QH� (Eα4+�YGTG� UJQYP� VQ� DG� GUUGPVKCN� HQT
DKPFKPI� QH� +I#� 
�����1P� VJG� DCUKU� QH� JQOQNQI[�YKVJ� VJG�-+4� UGSWGPEG� CPF� VJG

ET[UVCN� UVTWEVWTG�� C�OQFGN� HQT� %&��� JCU� DGGP�OCFG� 
������� 
(KIWTG� ���� +V� YCU

FGOQPUVTCVGF� VJCV� %&���� NKMG� UGXGTCN� +I)� TGEGRVQTU�� TGRTGUGPVU� C� NQY� CHHKPKV[

TGEGRVQT�HQT�+I#�
-C�`�����/�����4CRKF�FKUUQEKCVKQP�QH�VJG�UQNWDNG�HQTO�QH�%&��

EQORNGZGF� YKVJ� +I#� 
V���� `� ��� U�� UWIIGUVU� VJCV� O+I#� DKPFU� VTCPUKGPVN[� VQ� EGNN

DQWPF�%&����YJKNG�R+I#�QT�+I#�KOOWPG�EQORNGZGU�
+I#�+%��OC[�DKPF�OQTG�CX�

KFN[�

,9����6SOLFH�YDULDQWV

#� PWODGT� QH� CNVGTPCVKXGN[� URNKEGF� %&��� O40#NU� JCXG� DGGP� HQWPF� KP� E&0#

NKDTCTKGU� QH� %&���GZRTGUUKPI� EGNNU� 
(KIWTG� ���� 6JTGG� XCTKCPVU� KFGPVKHKGF� KP

PGWVTQRJKNU�NCEMGF�EQFKPI�UGSWGPEGU�HTQO�VJG�GZQPU�5���'%��QT�5��RNWU�'%���6YQ

QVJGT�XCTKCPVU�NCEMGF����DR�HTQO�'%���FWG�VQ�VJG�WUG�QH�CP�CNVGTPCVKXG�URNKEKPI�UKVG

���DR�HTQO�VJG��N�GPF��+P�QPG�QH�VJGUG�NCVVGT�E&0#U��5��YCU�CNUQ�FGNGVGF�
����

N-terminus EC-2

EC-1

His85

Arg 82
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6JG� XCTKCPV� NCEMKPI� '%�� YCU� KFGPVKHKGF� KP� PGWVTQRJKNU�� GQUKPQRJKNU�� CNXGQNCT

OCETQRJCIGU�6*2����CPF�7����EGNNU�
�������

4GEGPVN[� C� (Eα4� XCTKCPV� JCU� DGGP� ENQPGF� HTQO� C� JWOCP� GQUKPQRJKN� E&0#

NKDTCT[� 
(Eα4D��� YJKEJ� UJQYU� CP� CDDGTCPV� VTCPUOGODTCPG�KPVTCEGNNWNCT� TGIKQP


�����+P�CNXGQNCT�OCETQRJCIGU��VYQ�CNVGTPCVKXGN[�URNKEGF�RTQFWEVU�EQTTGURQPFKPI�VQ

FGNGVKQPU�QH����CPF�����DR�KP�VJG�'%��FQOCKP�YGTG�FGVGEVGF��(Eα4C����CPF�C���
TGURGEVKXGN[� 
����� 6JG� (Eα4C��� OQNGEWNG� YCU� FGVGEVGF� QP� VJG� OGODTCPG� QH

CNXGQNCT� OCETQRJCIGU�� CPF� 0�IN[ECPCUG� VTGCVOGPV� TGUWNVGF� KP� C� RTQVGKP� EQTG�

UOCNNGT�VQ�VJCV�QP�VJG�(Eα4+�DCEMDQPG�QH�DNQQF�OQPQE[VGU�
����

Figure 5. Schematic view of the different splice variants that have been described for
CD89. From top to bottom: The exon organization derived from the gene map (not on scale),
CD89 (wildtype) (27), CD89/∆S2, CD89/∆S2,EC-1 (51), CD89/∆EC-2 (or FcαRa.3) (51-54),
CD89/∆66bpEC-2 (or FcαRa.2) (51,52), CD89/∆S2,66bpEC-2 (51), ∆TM (or FcαRb) and
∆S2,TM (or FcαRb∆S2) (55).

6JG� DKQNQIKECN� TGNGXCPEG� QH� VJG� XCTKQWU� (Eα4+� URNKEG�XCTKCPVU� UVKNN� TGOCKPU� WPENGCT


����� +P�XKGY�QH� VJG� HCEV� VJCV� URNKEG�XCTKCPVU�QH�EGTVCKP�(Eγ4�CPF�(Eε4�JCXG�DGGP
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HQWPF� VQ� DG� GZRTGUUGF� KP� XKXQ�� CU� DKQNQIKECNN[� CEVKXG� TGEGRVQTU� 
����� VJG� (Eα4+
URNKEG�XCTKCPVU�OC[�JCXG�RJ[UKQNQIKE�TGNGXCPEG�

0GZV�VQ�CNVGTPCVKXG�URNKEKPI��OGODTCPG�DQWPF�TGEGRVQTU�ECP�DG�TGNGCUGF�XKC

RTQVGQN[VKE� ENGCXCIG�� CU� FGOQPUVTCVGF� HQT� XCTKQWU�OQNGEWNGU�� KPENWFKPI� E[VQMKPGU�

E[VQMKPG� TGEGRVQTU�� CFJGUKQP�OQNGEWNGU� CPF� (E� TGEGRVQTU� 
�������� 5QNWDNG� HQTOU

JCXG�DGGP� KFGPVKHKGF� HQT�(E� TGEGRVQTU� HQT� +I)�
(Eγ4++�%&���� CPF�(Eγ4+++�%&���
CPF�+I'�
(Eε4++�%&����
��������4GNGCUG�QH�UQNWDNG�TGEGRVQTU�JCU�DGGP�UWIIGUVGF
VQ� TGRTGUGPV� CP� WPKXGTUCN� OGEJCPKUO� QH� TGEGRVQT� TGIWNCVKQP�� YJKEJ� OKIJV� DG

F[UTGIWNCVGF�KP�XCTKQWU�JWOCP�FKUGCUGU�
�����.GXGNU�QH�U%&���
(Eγ4+++��JCXG�DGGP
RTQRQUGF�VQ�DG�C�OGCUWTG�HQT�VJG�PWODGT�QH�PGWVTQRJKNU�RTGUGPV�KP�VJG�EKTEWNCVKQP


����� .KVVNG� QT� PQ� KPHQTOCVKQP� KU� CXCKNCDNG� QP� VJG� GZKUVGPEG� QH� UQNWDNG� HQTOU� QH

(Eα4�

,9����&HOO�GLVWULEXWLRQ�DQG�PRGXODWLRQ�RI�H[SUHVVLRQ

7UKPI�0QTVJGTP�DNQV�CPCN[UKU� 
YKVJ�RCTVU�QH� VJG�%&���E&0#�CU�C�RTQDG���%&��

O40#� YCU� FGVGEVGF� KP� OQPQE[VGU�� PGWVTQRJKNU� CPF� GQUKPQRJKNU� 
�������� (#%5

CPCN[UKU�WUKPI�%&���O#D��FGOQPUVTCVGF�VJG�RTGUGPEG�QH�%&���CV� VJG�UWTHCEG�QH

O[GNQKF�EGNNU�UWEJ�CU�OQPQE[VGU��PGWVTQRJKNU��OCETQRJCIGU�CPF�GQUKPQRJKNU��+V�JCU

DGGP�GUVKOCVGF�VJCV�DQVJ�OQPQE[VGU�CPF�PGWVTQRJKNU�GZRTGUU�DGVYGGP�������CPF

������%&���OQNGEWNGU� RGT� EGNN� 
�������� +P� CFFKVKQP��O[GNQKF� EGNN� NKPGU� UWEJ� CU

7����� 6*2���� /QPQ/CE���� *.���� CPF� 2$.���� GZRTGUU� %&��� CV� EQORCTCDNG

NGXGNU�

$QVJ�0QTVJGTP�DNQVU�CPF�(#%5�CPCN[UKU� TGXGCNGF� VJCV�JWOCP�6�EGNNU��$�EGNNU�

0-�EGNNU��RNCVGNGVU��GT[VJTQE[VGU��$�EGNN�NKPGU�QT�-����EGNNU�CTG�PGICVKXG�HQT�%&��


��������������6JG�GZRTGUUKQP�QH�%&���D[�JWOCP�MKFPG[�OGUCPIKCN�EGNNU�TGOCKPU

EQPVTQXGTUKCN�� CNVJQWIJ� UQOG� TGUWNVU� HTQO� 0QTVJGTP� DNQVVKPI� JCXG� UWRRQTVGF� VJG

RTGUGPEG� QH� %&��� KP� TCV� CPF� JWOCP� OGUCPIKCN� EGNNU� 
����� %&��� OGODTCPG

GZRTGUUKQP��JQYGXGT��YCU�PQV�FGVGEVCDNG�WUKPI�CPVKDQFKGU�QP�JWOCP�OGUCPIKCN�EGNNU�

CPF�+I#�KPFWEGF�CEVKXCVKQP�QH�JWOCP�OGUCPIKCN�EGNNU�YCU�UJQYP�VQ�DG�KPFGRGPFGPV

QH�%&���
����

5QOG� GCTN[� UVWFKGU� FGOQPUVTCVGF� VJCV� VJG� GZRTGUUKQP� QH� O[GNQKF� (Eα4� QP
RGTKRJGTCN�DNQQF�PGWVTQRJKNU�EQWNF�DG�GPJCPEGF�D[�QXGTPKIJV� KPEWDCVKQP�YKVJ�+I#


�������� +P� CFFKVKQP� VQ� CP� +I#�KPFWEGF� KPETGCUG� KP� %&��� GZRTGUUKQP� 
����

FKHHGTGPV�E[VQMKPGU�CPF�QVJGT�HCEVQTU�
(KIWTG����ECP�OQFWNCVG�VJG�PWODGT�QH�%&��

OQNGEWNGU�

%&���GZRTGUUKQP�QP�OQPQE[VGU�ECP�DG�KPETGCUGF�D[�KPEWDCVKQP�YKVJ�+.��β��60(α�
)/�%5(��.25��2/#��CPF�VJG�FKHHGTGPVKCVKPI�CIGPV�ECNEKVTKQN�
�������� +P�EQPVTCUV�

KPEWDCVKQP� YKVJ� 6)(β�� QT� VJG� RQN[CPKQPKE� EQORQWPF� UWTCOKP� TGFWEG� %&��
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GZRTGUUKQP�NGXGNU�
��������%&���GZRTGUUKQP�NGXGNU�QP�VJG�OQPQE[VKE�EGNN�NKPGU�*.�

���� 2$.����� 6*2���� /QPQ/CE��� CPF� 7���� ECP� DG� OQFWNCVGF� KP� C� UKOKNCT

OCPPGT� VQ� VJCV� QP� OQPQE[VGU�� YKVJ� VJG� GZEGRVKQP� QH� %&��� GZRTGUUKQP� QP

/QPQ/CE���� YJKEJ� TGOCKPU� WPCHHGEVGF� CHVGT� )/�%5(�� QT� +.��β� VTGCVOGPV


�������

0GWVTQRJKNU�CPF�GQUKPQRJKNU��UVKOWNCVGF�YKVJ�EJGOQVCEVKE�CIGPVU�UWEJ�CU�H/.2

CPF�\[OQUCP�CEVKXCVGF�UGTWO�
<#5��C�UQWTEG�QH�%�C���WRTGIWNCVG�%&���GZRTGUUKQP

KP�C�%C��FGRGPFGPV�OCPPGT�
�����+PVGTGUVKPIN[��WRTGIWNCVKQP�QH�%&���OGODTCPG

GZRTGUUKQP� QP� 7���

CRRGCTU� VQ� DG� %C�

KPFGRGPFGPV� 
����

(WTVJGTOQTG��VJG�TCRKF


YKVJKP� ��� OKPWVGU�

%&��� WRTGIWNCVKQP

HQWPF� KP�PGWVTQRJKNU� KU

PQV� CHHGEVGF� D[� KPJKDK�

VKQP�QH�RTQVGKP�U[PVJG�

UKU��UWIIGUVKPI�VJG�GZKU�

VGPEG� QH� CP� KPVTCEGNNW�

NCT� RQQN� QH� %&��


����� #NUQ�� +.��� CPF

60(α� WRTGIWNCVG

%&��� GZRTGUUKQP� QP

PGWVTQRJKNU�� YJGTGCU

)/�%5(�JCU� PQ� GHHGEV


����������

Figure 6: Modulation of
CD89 surface expres-
sion . CD89 surface ex-
pression increases after
treatment with IL-8 (76),
fMLP/ZAS (77) and iono-
mycin (77) on neutrophils

only; with IgA (22), TNFα (66,67,72,73), and PMA (24,43,45,68) on both, monocytes and neutro-
phils; and with IL-1β (67), GM-CSF (67,74), Calcitriol (69,74,75), and LPS (67) on monocytes
only. CD89 surface expression decreases after treatment with TGFβ (70) and suramin (71) on
monocytes.

,9����6LJQDO�WUDQVGXFWLRQ

#NVJQWIJ�%&���JCU�C�UJQTV�E[VQRNCUOKE�VCKN��QPG�YKVJQWV�EQPUGPUWU�UKIPCNKPI�OQ�

VKHU�� ETQUUNKPMKPI� QH� VJG� TGEGRVQT� KPFWEGU� KPVTCEGNNWNCT� UKIPCNKPI� CPF� NGCFU� VQ� EGNN
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CEVKXCVKQP� 
�������� .KMG� QVJGT� NGWMQE[VG� (E� TGEGRVQTU� VJCV� NCEM� KPVTCEGNNWNCT

UKIPCNKPI�OQVKHU�� KPVTCEGNNWNCT� UKIPCNU� CTG� KPKVKCVGF� XKC� CUUQEKCVKQP� QH� %&��� YKVJ� C

UOCNN� 
��� M&��� RTGFQOKPCPVN[� KPVTCEGNNWNCT�� FKOGTKE� γ�EJCKP�� 6JG� (E� TGEGRVQT� γ�
EJCKP�YCU� HKTUV� KFGPVKHKGF�CU�C�UWDWPKV�QH� VJG�(Eε4+�EQORNGZ�
�����5WDUGSWGPVN[� KV

YCU�UJQYP�VQ�CUUQEKCVG�YKVJ�OGODGTU�QH�CNN�VJTGG�ENCUUGU�QH�JWOCP�NGWMQE[VG�(Eγ4�
CU�YGNN�CU�YKVJ�6%4�%&��EQORNGZGU��YJGTG�VJG�γ�EJCKP�KU�TGURQPUKDNG�HQT�EQWRNKPI
QH� TGEGRVQTU� VQ� KPVTCEGNNWNCT� UKIPCNKPI� RCVJYC[U� 
����������� #� HWPEVKQPCN

CUUQEKCVKQP�DGVYGGP�VJG�γ�EJCKP�JQOQFKOGT�CPF�%&���YCU�QDUGTXGF�QPN[�YJGP�C

RQUKVKXGN[�EJCTIGF�CC�YCU�RTGUGPV�YKVJKP�KVU�VTCPUOGODTCPG�FQOCKP��5WDUVKVWVKQP�QH

#TI����YKVJ�CPQVJGT�RQUKVKXGN[�EJCTIGF�CC�RTGUGTXGF�CUUQEKCVKQP�YKVJ�VJG�γ�EJCKP
JQOQFKOGT��YJGTGCU� UWDUVKVWVKQP�YKVJ�C�PGWVTCN�QT�PGICVKXGN[� EJCTIGF�CC�FKF�PQV


����

+P�CFFKVKQP� VQ�CEVKPI�CU�C� UKIPCN�VTCPUFWEKPI� UWDWPKV�� KV�JCU�DGGP�FQEWOGPVGF

VJCV�γ�EJCKP�OC[�GPJCPEG�(Eγ4+�NKICPF�DKPFKPI�CHHKPKV[�
�����(WTVJGTOQTG��VJG�(E4

γ�EJCKP� OC[� RNC[� C� TQNG� KP� UVCDKNK\KPI� EGNN� UWTHCEG� GZRTGUUKQP� QH� TGEGRVQTU�� (QT

GZCORNG�� (Eε4+�� (Eγ4+� CPF� (Eγ4+++C� CNN� TGSWKTG� CUUQEKCVKQP� YKVJ� (E4� γ�EJCKP� HQT
UVCDNG�UWTHCEG�GZRTGUUKQP�
��������4GEGPVN[�KV�YCU�FGOQPUVTCVGF�VJCV�%&���UWTHCEG

GZRTGUUKQP� YCU� CDUGPV� YJGP� %&��� VTCPUIGPKE� OKEG� YGTG� ETQUUGF� YKVJ� γ�EJCKP
MPQEM�QWV�OKEG� 
�������� *QYGXGT�� GZRTGUUKQP� QH� %&��� KP� ++#���� EGNNU� CRRGCTU

KPFGRGPFGPV�QH�(E4�γ�EJCKP�EQ�VTCPUHGEVKQP�
��������#V�RTGUGPV�KV�KU�PQV�ENGCT�JQY

VJKU�RTGUWOGF�FKUETGRCPE[�ECP�DG�GZRNCKPGF�

%TQUUNKPMKPI�QH�%&���TGUWNVU�KP�VJG�RJQURJQT[NCVKQP�QH�+6#/�OQVKHU�QP�VJG�γ�
EJCKP�� 5TE� HCOKN[� RJQURJQV[TQUKPG� MKPCUGU� 
26-U�� CTG� TGURQPUKDNG� HQT� VJKU

RJQURJQT[NCVKQP�CPF�MKPCUGU� VJQWIJV�VQ�DG�ETKVKECN� KPENWFG�R��.[P� 
�����5[M�CPF

$TWVQP� V[TQUKPG�MKPCUG� 
$VM�
�����(QNNQYKPI� +6#/�RJQURJQT[NCVKQP�� C�5[M� HCOKN[

OGODGT�� R��U[M� QT� <#2���� KU� TGETWKVGF� VQ� VJG� EQORNGZ� 
����� TGUWNVKPI� KP� VJG

RJQURJQT[NCVKQP�CEVKXCVKQP� QH� HWTVJGT� FQYPUVTGCO� RTQVGKPU�� KPENWFKPI� 2-%�� 2.%γ
CPF�/#2�MKPCUGU�
�����WNVKOCVGN[�VTKIIGTKPI�EGNNWNCT�GHHGEVQT�HWPEVKQPU�

,9����&'���IXQFWLRQV

2JCIQE[VQUKU�QH�+I#�EQORNGZGF�CPVKIGPU�TGRTGUGPVU�CP�KORQTVCPV�GHHGEVQT�HWPEVKQP

QH�%&���
(KIWTG�����(KTUV�GXKFGPEG�HQT�(Eα4�OGFKCVGF�RJCIQE[VQUKU�YCU�HQWPF�KP

OQPQE[VGU�� D[� KPJKDKVKQP� UVWFKGU� QH� +I#� EQCVGF� GT[VJTQE[VGU� WRVCMG� WUKPI� VJG

%&���O#D�/[��� 
����� $GHQTG� VJG�OQNGEWNCT� EJCTCEVGTK\CVKQP� QH�%&���� KV�YCU

UJQYP� VJCV� WPUVKOWNCVGF� PGWVTQRJKNU� RJCIQE[VQUG� DQVJ� [GCUV� EQCVGF� YKVJ� UGTWO

+I#�CPVK�OCPPCP�CPVKDQFKGU�CPF�5��CWTGWU�QRUQPK\GF�YKVJ�UGTWO�QT�UGETGVQT[�+I#�

KP�C�(Eα4�FGRGPFGPV�HCUJKQP�
�����+I#�QRUQPK\GF�NCVGZ�RCTVKENGU�YGTG�KPGHHKEKGPVN[

RJCIQE[VQUGF�D[�WPUVKOWNCVGF�2/0��6JGUG�EGNNU�PGGFGF�RTKOKPI�YKVJ�)/�%5(�QT
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+.��� HQT� GPJCPEGF� WRVCMG�� 6JG� KPETGCUGF� RJCIQE[VQUKU� EQTTGNCVGF� YKVJ� JKIJGT

OGODTCPG� GZRTGUUKQP� QH� VJG� %&��� OQNGEWNG� TGUWNVU� HTQO� VJG� )/�%5(� QT� +.��

RTKOKPI� 
�������� 5KOKNCTN[�� RTKOKPI� QH� OQPQE[VGU� YKVJ� +.��β�� 60(α�� )/�%5(�

CPF� .25�� WRTGIWNCVGU� %&��� OGODTCPG� GZRTGUUKQP� CPF� GPJCPEGU� +I#�OGFKCVGF

RJCIQE[VQUKU�
����

%JGOKECNN[� CIITGICVGF� +I)� CPF� +I#� CTG� CDNG� VQ� KPFWEG� PGWVTQRJKN

FGITCPWNCVKQP�
�����CPF�VJGUG�(E�TGEGRVQT�OGFKCVGF�RTQEGUUGU�EQWNF�DG�RTKOGF�D[

H/.2� 
����� +P� CFFKVKQP�� PQP�CIITGICVGF� UGTWO� +I#�� CPF� +I#�� VTKIIGF

FGITCPWNCVKQP�� UKOKNCT� VQ� DQVJ� FKOGTKE� +I#� CPF� /[��� CHVGT� ETQUUNKPMKPI� %&��


�����0GWVTQRJKN�FGITCPWNCVKQP�HQT�C�IKXGP�EQPEGPVTCVKQP�QH�+I#�YCU�ITGCVGT�VJCP

VJCV� QH� UKOKNCT� EQPEGPVTCVKQPU� QH� +I)� 
����� 1P� OQPQE[VGU�� VJG� KPFWEVKQP� QH

UWRGTQZKFG� TGNGCUG� VTKIIGTGF� D[� GKVJGT� UGTWO� +I#� QT� UGETGVQT[� +I#� CPF� +I)� YCU

GSWCN�� 5KPEG� %&��� GZRTGUUKQP� QP�OQPQE[VGU� YCU� NQYGT� CU� EQORCTGF� VQ� (Eγ4NU�
VJGUG� GZRGTKOGPVU� UWIIGUV� VJCV�%&��� VTKIIGTKPI� TGUWNVU� KP� JKIJGT� CEVKXCVKQP� NGXGNU

YJGP�EQORCTGF�VQ�QVJGT�(Eγ4NU�
�����+P�CFFKVKQP��CIITGICVGF�+I#�JCU�DGGP�UJQYP

VQ�FGITCPWNCVG�GQUKPQRJKNU�CPF�VQ�TGNGCUG�GQUKPQRJKN�FGTKXGF�PGWTQVQZKP�
����

#PVKDQF[� FGRGPFGPV� EGNN�OGFKCVGF� E[VQVQZKEKV[� 
#&%%��� KU� CPQVJGT� KORQTVCPV

GHHGEVQT�HWPEVKQP�QH�(Eα4��%TQUUNKPMKPI�(Eα4NU�QP�OQPQE[VGU�CPF�PGWVTQRJKNU�YKVJ

+I#� ECP� VTKIIGT� #&%%� 
�������� CPF� +I#�� QRUQPK\CVKQP� QH� 5EJKUVQUQOC� OCPUQPK

TGUWNVU� KP�GHHGEVKXG�MKNNKPI�QH�VJKU�RCTCUKVG�
������(WTVJGTOQTG��OQPQE[VGU�OGFKCVG

CP� +I#�FGRGPFGPV� MKNNKPI�QH� DCEVGTKC� HTQO�RCVKGPVU�YKVJ�OGPKPIQEQEECN� KPHGEVKQPU


����� 5KOKNCTN[�� OQPQPWENGCT� EGNNU� GHHKEKGPVN[� N[UG� GT[VJTQE[VGU� EQCVGF� YKVJ� +I#�

KUQNCVGF� HTQO� RCVKGPVU� UWHHGTKPI� HTQO� CESWKTGF� KOOWPG� JGOQN[VKE� CPGOKC� KP� C

EQORNGOGPV�KPFGRGPFGPV��+I#�FGRGPFGPV�OCPPGT�
����

4GNGCUG�QH�E[VQMKPGU� HQNNQYKPI�(Eα4�UVKOWNCVKQP� KU�CP� KORQTVCPV� HWPEVKQP� VJCV

ECP� TGUWNV� KP� TGETWKVOGPV�QH� QVJGT� GHHGEVQT� EGNNU� VQ� UKVGU� QH� KPHGEVKQP��%TQUUNKPMKPI

OQPQE[VKE� %&��� YKVJ� URGEKHKE� O#D�� HQNNQYGF� D[� (CDN�� HTCIOGPVU� QH� CP� CPVK�

OQWUG�CPVKUGTWO�JCU�DGGP�UJQYP�VQ�KPFWEG�TGNGCUG�QH�C�PWODGT�QH�E[VQMKPGU�UWEJ

CU� 60(α�� +.��β� CPF� +.��� 
���������� #IITGICVGF� +I#� CNUQ� JCU� DGGP� UJQYP� VQ

VTKIIGT� TGNGCUG� QH� KPHNCOOCVQT[� OGFKCVQTU� UWEJ� CU� NGWMQVTKGPGU� %�� CPF� $�� CPF

RTQUVCINCPFKP�'��HTQO�OQPQE[VGU�
�����

4GEGPVN[�� DKURGEKHKE� OQNGEWNGU� YGTG� RTQFWEGF� D[� EJGOKECN� ETQUUNKPMKPI� QH

(
CDN�� HTCIOGPVU� QH� VJG� %&��� O#D� #���� YKVJ� C� VWOQT� #I�URGEKHKE� O#D� CPF

GZCOKPGF� HQT� VJGKT� CDKNKV[� VQ� OGFKCVG� #&%%� CPF� RJCIQE[VQUKU�� 6JGUG� $U#D

GHHGEVKXGN[� OGFKCVG� #&%%� CPF� RJCIQE[VQUKU� QH� VWOQT� EGNNU� D[� OQPQE[VGU� CPF

PGWVTQRJKNU� KP� C�%&���FGRGPFGPV�OCPPGT� 
������ (WTVJGTOQTG�� UKOKNCT� DKURGEKHKE

OQNGEWNGU� FKTGEVGF� VQ� %&��� CPF� %CPFKFC� CNDKECPU�� GPJCPEGF� PGWVTQRJKN

RJCIQE[VQUKU� QH� HWPIK� 
������ %QORCTKUQP� DGVYGGP� %&���� (Eγ4NU� CPF� %4�� CU
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VTKIIGT� OQNGEWNGU�� UJQYGF� %&���OGFKCVGF� #&%%� CPF� RJCIQE[VQUKU� VQ� DG� OQUV

GHHKEKGPV�
�����

Figure 7: Summary of the described functions for FcαR, CD89 expressed on the surface of
Monocytes:  I. ADCC (94-99), II. Phagocytosis (26,62,67,95), III. Release of TNFα and IL-6 (in-
creased) (100), (decreased) (101), IL-RA (86,101), IL-1α (100), IL-8 (86), leukotrienes C4, B4
and prostaglandin E2 (102); Neutrophils: IV.  ADCC (94,96,97), V. Phagocytosis (62,76,90,103-
106), VI. Release of TNFα (72), VII. Degranulation (26,67,77,78,91,92,103,107,108) and Eo-
sinophils: VIII.  ADCC (96,109), IX. Degranulation (88,93).

2JCIQE[VKE�+I#�TGEGRVQTU�JCXG�DGGP�RTQRQUGF�VQ�HWPEVKQP�KP�VJG�ENGCTCPEG�QH�+I#�

CPVKIGP�EQORNGZGU�HTQO�VJG�DNQQF�
������+I#�HTQO�UGTWO�KU�GHHKEKGPVN[�KPVGTPCNK\GF

D[� 2/0�� YJGTGCU� %&��� O#D� PGGF� VQ� DG� ETQUUNKPMGF� DGHQTG� KPVGTPCNK\CVKQP� D[

2/0�� OQPQE[VGU�� CPF� VTCPUHGEVGF� ++#���� EGNNU� 
����� 6JGTGHQTG�� %&��� OC[

OGFKCVG� VJG� TGOQXCN� QH� +I#�� CPF� UOCNN� +I#�EQORNGZGU� HTQO� VJG� EKTEWNCVKQP� KP

PQTOCN�KPFKXKFWCNU�

Monocyte Neutrophil Eosinophil

dIgA, sIgA, pIgA

(n>1) (n>1)

+

IgA + antigen

IgA and IgA
immune

complexes

II. Phagocytosis V. Phagocytosis

I. ADCC VIII. ADCCIV. ADCC

III. Release of
cytokines

VI. Release of
cytokines

VII. Degranulation

IX. Degranulation
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9��',6($6(6�$662&,$7('�:,7+�,*$�$1'�&'��

&GHGEVKXG�%&���OGFKCVGF�GPFQE[VQUKU�JCU�DGGP�UWIIGUVGF�VQ�DG�TGNGXCPV�HQT�UGXGTCN

+I#�CUUQEKCVGF�FKUGCUGU�� KPENWFKPI�*+8��� KPHGEVKQP�� CNEQJQNKE� NKXGT� EKTTJQUKU� 
#.%�

CPF� +I#�0GRJTQRCVJ[� 
+I#0�� 
���������� #NN� QH� VJGUG� FKUGCUGU� JCXG� GNGXCVGF

UGTWO� +I#� EQPEGPVTCVKQPU� CPF� KPETGCUGF� NGXGNU� QH� +I#�EQPVCKPKPI� KOOWPG

EQORNGZGU��YJGP�EQORCTGF�VQ�JGCNVJ[�EQPVTQNU�

2TKOCT[� +I#� PGRJTQRCVJ[� 
+I#0�� KU� VJG� OQUV� EQOOQP� HQTO� QH� RTKOCT[

INQOGTWNQPGRJTKVKU�� YKVJ� C� DTQCF� URGEVTWO� QH� ENKPKECN� RTGUGPVCVKQPU�� NGCFKPI� VQ

RTQITGUUKXG� TGPCN� HCKNWTG� KP� C� UWDUVCPVKCN� RTQRQTVKQP� QH� RCVKGPVU� 
���������� 6JG

FKUGCUG� KU� EJCTCEVGTK\GF� D[� KPETGCUGF� RTQFWEVKQP� QH� RNCUOC� +I#�� D[� VJG� DQPG

OCTTQY� CPF� D[� FGRQUKVU� QH� +I#�� KP� VJG� INQOGTWNCT�OGUCPIKWO� 
���������� 6JG

OGUCPIKCN� +I#� JCU� DGGP� HQWPF� VQ� EQPUKUV� QH� R+I#� 
������ 6JG� OGEJCPKUOU

TGURQPUKDNG� HQT� VJG� OGUCPIKCN� FGRQUKVKQPU� TGOCKP� WPENGCT� 
������ +V� JCU� DGGP

J[RQVJGUK\GF�VJCV�C�TGEGRVQT�HQT�+I#�ECP�DG�GZRTGUUGF�QP�OGUCPIKWO��CPF�VJGTGD[

KU�KPXQNXGF�KP�+I#�FGRQUKVKQP��+P�CEEQTFCPEG�YKVJ�VJKU�J[RQVJGUKU��KV�YCU�UWIIGUVGF

VJCV�OGUCPIKCN�EGNNU� KP�XKVTQ�GZRTGUU�%&���O40#��JQYGXGT�OGODTCPG�GZRTGUUKQP

YCU�PQV�KPXGUVKICVGF�
�����2QN[OGTKE�+I#�CPF�F+I#��DWV�PQV�O+I#�DKPF�GHHKEKGPVN[

VQ�OGUCPIKCN�EGNNU�CPF�GPJCPEG�+.���GZRTGUUKQP�NGXGNU�
������+P�CFFKVKQP�DQVJ�R+I#

CPF�O+I#�DQWPF�VQ�JWOCP�OGUCPIKCN�EGNNU� KPFGRGPFGPV�QH�%&���CPF�QPN[�R+I#

KPFWEGF� E�LWP� GZRTGUUKQP�� UWIIGUVKPI� VJG� RTGUGPEG� QH� C� PGY� (Eα4� QP� JWOCP

OGUCPIKCN�EGNNU�
����

+V�JCU�DGGP�UWIIGUVGF�VJCV�RJCIQE[VGU�KP�+I#0�RCVKGPVU�YGTG�PQXGT�UCVWTCVGFQ

YKVJ� +I#�� CPF� CTG� FGHGEVKXG� KP� %&���OGFKCVGF� GPFQE[VQUKU� 
������ 1VJGT� +I#

OGFKCVGF� GHHGEVQT� HWPEVKQPU� NKMG� #&%%�� UWRGTQZKFG� IGPGTCVKQP� CPF� TGNGCUG� QH

E[VQMKPGU� CPF� KPHNCOOCVQT[� OGFKCVQTU� JCXG� DGGP� NKPMGF� VQ� VKUUWG� FCOCIG� 
����

6JWU�C�FGHGEV�KP�%&���OGFKCVGF�ENGCTCPEG�QH�+I#�KOOWPG�EQORNGZGU�KU�VJQWIJV�VQ

EQPVTKDWVG�VQ�VJG�RCVJQIGPGUKU�QH�VJGUG�FKUGCUGU�
�����

6JG�SWCPVKVCVKXG�FKHHGTGPEG�KP�UGTWO�+I#�EQPEGPVTCVKQPU�DGVYGGP�RCVKGPVU�YKVJ

+I#0�CPF�EQPVTQNU�UGGOU�VQ�DG�ECWUGF�D[�C�KPETGCUGF�RTQFWEVKQP�QH�+I#��D[�VJG

DQPG�OCTTQY�
������*QYGXGT��C�FGHKEKGPV�OWEQUCN�+I#�KOOWPG�TGURQPUG�JCU�DGGP

TGRQTVGF� KP� RCVKGPVU� YKVJ� +I#0� 
������ +P� CFFKVKQP� VQ� KPETGCUGF� RTQFWEVKQP�

SWCNKVCVKXG�FKHHGTGPEGU� KP� VJG� +I#�OQNGEWNG� KVUGNH��OC[� CNUQ� KPHNWGPEG� KVU� ENGCTCPEG

CPF� FGRQUKVKQP�� +I#� EQPVCKPU� �� VQ� ���� D[� YGKIJV� QH� IN[ECPU� NKPMGF� VQ� VJG

KOOWPQINQDWNKP� JGCX[� EJCKPU�� 4GEGPVN[� KV� YCU� UWIIGUVGF� VJCV� VJG� 1�NKPMGF

ECTDQJ[FTCVGU�KP�VJG�JKPIG�TGIKQP�QH�VJG�+I#��OQNGEWNG�EQPVCKP�NGUU�ICNCEVQUG�
)CN�


����������)N[ECPU�QP�IN[EQRTQVGKPU�CPF�IN[EQNKRKFU�RNC[�CP�GUUGPVKCN�TQNG�KP�OCP[

DKQNQIKECN�HWPEVKQPU��UWEJ�CU�JQOKPI�QH�N[ORJQE[VGU�VQ�XCTKQWU�VKUUWGU��DKPFKPI�QH�+I

VQ� EGNNWNCT� TGEGRVQTU�� RJCIQE[VQUKU�� CEVKXCVKQP� QH� VJG� EQORNGOGPV� ECUECFG�� CPF
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DKPFKPI�� KPVGTPCNK\CVKQP�� CPF� ECVCDQNKUO� QH� +I� D[� JGRCVQE[VGU� 
������ #P� CNVGTGF

+I#��IN[EQU[NCVKQP�EQWNF�ECWUG�FGETGCUGF�DKPFKPI�VQ�(Eα4�CPF�TGUWNVU�KP�FGHGEVKXG
ENGCTCPEG� QH� +I#� CPF� +I#�KOOWPG� EQORNGZGU�� GZRNCKPKPI� VJG� QDUGTXGF� JKIJGT

UGTWO�+I#��NGXGNU�CPF�QT�+I#��FGRQUKVKQP��+P�CFFKVKQP��FQYP�TGIWNCVKQP�QH�%&��

QP�OQPQE[VGU� QH� RCVKGPVU� YKVJ� +I#0�YCU� FGOQPUVTCVGF�� KPFKECVKPI� VJCV� CDGTTCPV

TGIWNCVKQP�QH�%&���OC[�CNUQ�EQPVTKDWVG�VQ�JKIJGT�UGTWO�+I#�NGXGNU�
�����

9,��6&23(�2)�7+,6�7+(6,6

(QT� C� DGVVGT� WPFGTUVCPFKPI� QH� VJG� TQNG� QH� +I#� KP� KOOWPKV[�� YG� HQEWUUGF� QP� VJG

KPVGTCEVKQP�DGVYGGP�VJG�RTQVQV[RKE�+I#�TGEGRVQT�%&���CPF�FKHHGTGPV�HQTOU�QH�+I#�

9G� FGXGNQRGF� C� UGV� QH� URGEKHKE� TGCIGPVU� HQT� HWTVJGT� CPCN[UKU� QH� +I#�%&��

KPVGTCEVKQPU�� CPF� NQECNK\GF� VJG� KOOWPQINQDWNKP�DKPFKPI� TGIKQP� QP� %&��� VQ� VJG

OGODTCPG�FKUVCN� '%��� FQOCKP� 
%JCRVGT� ���� #EVKXCVKQP� QH� VJG� %&��� OQNGEWNG

TGUWNVGF�KP�CP�(E4�γ�EJCKP�FGRGPFGPV�UJGFFKPI�QH�UQNWDNG�%&���
%JCRVGT����
+P� +I#�OGFKCVGF� FKUGCUGU�� FGRQUKVKQP� QH� +I#�EQORNGZGU� RNC[U� CP� KORQTVCPV

RCVJQIGPKE� TQNG�� 9G� UVWFKGF� VJG� DKPFKPI� QH� FKHHGTGPV� UK\GU� QH� +I#� VQ� %&���

VTCPUHGEVGF� EGNNU� CPF� HQWPF� NCTIGT� EQORNGZGU� QH� +I#� VQ� GZJKDKV� DGVVGT� DKPFKPI� VQ

%&���EQORCTGF�VQ�O+I#�
%JCRVGT�����#�RQUUKDNG�TQNG�HQT�+I#�TGEGRVQTU�KP�+I#0

YCU� KPXGUVKICVGF�� CPF� TGUWNVGF� KP� FQEWOGPVCVKQP� QH� TGFWEGF� DKPFKPI� QH

KOOWPQINQDWNKP�#� 
+I#�� HTQO�RCVKGPVU�YKVJ� RTKOCT[� +I#� PGRJTQRCVJ[� VQ�%&��


%JCRVGT�����(KPCNN[��YG�FGOQPUVTCVGF�VJCV�JWOCP�OGUCPIKCN�EGNNU�KP�EWNVWTG�CPF�KP

MKFPG[�UGEVKQPU� NCEM�%&���GZRTGUUKQP�
%JCRVGT����� UWIIGUVKPI� VJG�RTGUGPEG�QH�CP

CNVGTPCVKXG�+I#�TGEGRVQT�KP�VJG�MKFPG[�
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5()(5(1&(6

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

&��%CRTC��������5VTWEVWTG�CPF�HWPEVKQP�KP�+I#�

%JGO�+OOWPQN�������

���%JKPVCNCEJCTWXW��-��4���/��4CKPGU��CPF�5��.�

/QTTKUQP�� ������ &KXGTIGPEG� QH� JWOCP� CNRJC�

EJCKP� EQPUVCPV� TGIKQP�IGPG� UGSWGPEGU��#�PQXGN

TGEQODKPCPV� CNRJC� �� IGPG�� ,� +OOWPQN

���������

���6QTCPQ��#��CPF�(��9��2WVPCO��������%QO�

RNGVG�COKPQ�CEKF�UGSWGPEG�QH�VJG�CNRJC���JGCX[

EJCKP�QH�C�JWOCP�+I#�� KOOWPQINQDWNKP�QH� VJG

#�O� 
��� CNNQV[RG�� 2TQE� 0CVN� #ECF� 5EK� 75#

�������

���/GUVGEM[��,���$��/QTQ��CPF�$�,��7PFGTFQYP�

������ /WEQUCN� +OOWPQINQDWNKPU�� +P� /WEQUCN

+OOWPQNQI[�� �� GF�� 1ITC� 2�.�1�� CPF� ,�

/GUVGEM[��GFU��#ECFGOKE�2TGUU��5CP�&KGIQ��%#�

R������

���-QUJNCPF��/��'��������6JG� EQOKPI�QH� CIG

QH� VJG� KOOWPQINQDWNKP� ,� EJCKP��#PPW� 4GX� +O�

OWPQN�������

���<KMCP��,���,��/GUVGEM[��4��-WNJCX[��CPF�,��%�

$GPPGVV��������6JG�UVQKEJKQOGVT[�QH�,�EJCKP�KP

JWOCP� UGETGVQT[� FKOGTKE� +I#�� /QN� +OOWPQN

�������

���/QUVQX�� -�� '�� ������ 6TCPUGRKVJGNKCN� VTCPU�

RQTV� QH� KOOWPQINQDWNKPU�� #PPW� 4GX� +OOWPQN

������

���7PFGTFQYP��$��,���,��&G�4QUG��CPF�#��2NCWV�

������ &KUWNHKFG� DQPFKPI� QH� UGETGVQT[� EQORQ�

PGPV�VQ�C�UKPING�OQPQOGT�UWDWPKV�KP�JWOCP�UG�

ETGVQT[�+I#��,�+OOWPQN����������

��� *GPFTKEMUQP�� $�� #��� &�� #�� %QPPGT�� &�� ,�

.CFF��&��-GPFCNN��,��'��%CUCPQXC��$��%QTVJGU[�

'��'��/CZ��/��4��0GWVTC��%��'��5GKFOCP��CPF�,�

)�� 5GKFOCP�� ������ #NVGTGF� JGRCVKE� VTCPURQTV

QH� KOOWPQINQDWNKP� #� KP� OKEG� NCEMKPI� VJG� ,

EJCKP��,�'ZR�/GF����������

����'OCPEKRCVQT��5�0���,��/GUVGEM[��CPF�/�'�

.COO�� ������ +I#� 0GRJTQRCVJ[� CPF� TGNCVGF

FKUGCUGU�� +P�/WEQUCN� +OOWPQNQI[�� 1ITC� 2�.�1�

CPF�,��/GUVGEM[��GFU��#ECFGOKE�2TGUU��5CP�&K�

GIQ��%#��R�������

���� /C\CPGE�� /�� $��� ,�� )�� 0GFTWF�� %�� 5�

-CGV\GN�� CPF� /�� '�� .COO�� ������ #� VJTGG�

VKGTGF� XKGY� QH� VJG� TQNG� QH� +I#� KP� OWEQUCN

FGHGPUG��+OOWPQN�6QFC[��������

����4CXGVEJ�� ,��8�� CPF� ,�� 2��-KPGV�� ������ (E

TGEGRVQTU��#PPW�4GX�+OOWPQN�������

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

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

+OOWPQN������

����5WVVQP��$��,��CPF�*��,��)QWNF��������6JG

JWOCP�+I'�PGVYQTM��0CVWTG���������

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

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

%QORCP[��#WUVKP��6:�

����-KPGV��,��2��������6JG�JKIJ�CHHKPKV[�+I'�TG�

EGRVQT� 
(E� GRUKNQP�4+��� HTQO�RJ[UKQNQI[� VQ� RC�

VJQNQI[��#PPW�4GX�+OOWPQN��������

����)WRVC��5��������5WDRQRWNCVKQPU�QH�JWOCP

6� N[ORJQE[VGU�� :++�� +P� XKVTQ� GHHGEV� QH� CIGPVU

OQFKH[KPI� KPVTCEGNNWNCT� NGXGNU� QH� E[ENKE� PWENGQ�

VKFGU�QP�6�EGNNU�YKVJ�TGEGRVQTU�HQT�+I/�
6�OW��

+I)� 
6� ICOOC��� QT� +I#� 
6� CNRJC��� ,� +OOWPQN

���������

���� )WRVC�� 5��� %�� &�� 2NCVUQWECU�� CPF� 4�� #�

)QQF� �� ������ 4GEGRVQTU� HQT� +I#� QP� C� UWD�

RQRWNCVKQP�QH�JWOCP�$� N[ORJQE[VGU��2TQE�0CVN

#ECF�5EK�75#���������

����.WO��.��)���#��8��/WEJOQTG��&��-GTGP��,�

&GEMGT��+��-QUMK��9��5VTQDGT��CPF�4��/��$NCGUG�

������ #� TGEGRVQT� HQT� +I#� QP� JWOCP� 6� N[O�

RJQE[VGU��,�+OOWPQN��������

���� (CPIGT�� /�� 9��� ,�� 2WIJ�� CPF� )�� /�

$GTPKGT��������6JG� URGEKHKEKV[�QH� TGEGRVQTU� HQT

+I#� QP� JWOCP� RGTKRJGTCN� RQN[OQTRJQPWENGCT

EGNNU�CPF�OQPQE[VGU��%GNN�+OOWPQN��������

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

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

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

4GX�+OOWPQN��������

����-GTT��/�#�� CPF� ,�/��9QQH��������(E� CN�

RJC� TGEGRVQTU�� +P�/WEQUCN� +OOWPQNQI[�� �� GF�



General introduction

27

1ITC� 2�.�1�� CPF� ,�� /GUVGEM[�� GFU�� #ECFGOKE

RTGUU��5CP�&KGIQ��%#��R������

����5YGPUQP��%��&���6��2CVGN��4��$��2CTGMJ��5�

/��6COOC��4��(��%QKEQ��)��,��6JQTDGEMG��CPF

#�� 4��#OKP�� ������*WOCP� 6� EGNN� +I&� TGEGR�

VQTU� TGCEV� YKVJ� 1�IN[ECPU� QP� DQVJ� JWOCP� +I&

CPF�+I#���'WT�,�+OOWPQN���������

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

5EJQGPDQTP�� 5�� )KORGN�� CPF� .�� 5JGP�� �����

'ZRTGUUKQP� ENQPKPI�QH� C� JWOCP�(E� TGEGRVQT� HQT

+I#��,�'ZR�/GF����������

���� 5JGP�� .��� 4�%�� /QPVGKTQ�� &CJC� /�4��� *�

-WDCICYC�� CPF� /�&�� %QQRGT�� ������ %&��

ENWUVGT�YQTMUJQR�TGRQTV��+P�.GWMQE[VG�V[RKPI�8�

5EJNQUUOCP�GV�CN���GF��1ZHQTF�7PKXGTUKV[�2TGUU�

1ZHQTF��R������

���� 5JGP�� .��� 4�� .CUUGT�� CPF� /�� 9�� (CPIGT�

������/[�����C�OQPQENQPCN�CPVKDQF[�VJCV�TG�

CEVU�YKVJ�JWOCP�O[GNQKF�EGNNU�KPJKDKVU�OQPQE[VG

+I#� DKPFKPI� CPF� VTKIIGTU� HWPEVKQP�� ,� +OOWPQN

���������

����FG�9KV��6��2���*��%��/QTVQP��2�� ,��%CRGN�

CPF�,��)��,��XCP�FG�9KPMGN��������5VTWEVWTG�QH

VJG�IGPG�HQT�VJG�JWOCP�O[GNQKF�+I#�(E�TGEGR�

VQT�
%&�����,�+OOWPQN����������

���� 6Q[CDG�� 5��� ;�� -WYCPQ�� -�� 6CMGFC�� /�

7EJK[COC�� CPF�6��#DQ�������� +I#�PGRJTQRC�

VJ[�URGEKHKE� GZRTGUUKQP� QH� VJG� +I#� (E� TGEGRVQTU


%&���� QP� DNQQF� RJCIQE[VKE� EGNNU�� %NKP� 'ZR

+OOWPQN���������

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

%QGPGP�� *�� %�� /QTVQP�� CPF� ,�� )�� XCP� FG

9KPMGN�� ������ %JCTCEVGTK\CVKQP� QH� VJG� JWOCP

O[GNQKF� +I#� (E� TGEGRVQT� +� 
%&���� IGPG� KP� C

EQUOKF�ENQPG��+OOWPQIGPGVKEU��������

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

2�� 5QRR�� CPF�%�� ,��*QYCTF�� ������ +FGPVKHKEC�

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

TGEGRVQT��,�+OOWPQN����������

����-TGOGT��'��,���8��-CNCV\KU��'��$CMGT��&��(�

%CNNGP�� )�� 4�� 5WVJGTNCPF�� CPF� %�� 4�

/CNKU\GYUMK�� ������ 6JG� IGPG� HQT� VJG� JWOCP

+I#�(E�TGEGRVQT�OCRU�VQ���S������*WO�)GPGV

�������

���� 6QTMCT�� /��� <�� 0QTICVG�� /�� %QNQPPC�� ,�

6TQYUFCNG�� CPF� /�� ,�� 9KNUQP�� ������ +UQV[RKE

XCTKCVKQP� QH� PQXGN� KOOWPQINQDWNKP�NKMG� VTCP�

UETKRV�MKNNGT� EGNN� KPJKDKVQT[� TGEGRVQT� NQEK� KP� VJG

NGWMQE[VG� TGEGRVQT� EQORNGZ�� 'WT� ,� +OOWPQN

��������

���� 9CIVOCPP�� 0��� 5�� 4QLQ�� '�� 'KEJNGT�� *�

/QJTGPYGKUGT��CPF�'��1��.QPI��������#�PGY

JWOCP�IGPG�EQORNGZ�GPEQFKPI�VJG�MKNNGT�EGNN�KP�

JKDKVQT[� TGEGRVQTU� CPF� TGNCVGF� OQPQ�

E[VG�OCETQRJCIG�TGEGRVQTU��%WTT�$KQN�������

���� .CPKGT�� .�� .�� ������ 0-� EGNN� TGEGRVQTU�

#PPW�4GX�+OOWPQN��������

����.QPI��'��1���&��0��$WTUJV[P��9��2��%NCTM�

/�� 2GTW\\K�� 5�� 4CLCIQRCNCP�� 5�� 4QLQ�� 0�

9CIVOCPP��CPF�%��%��9KPVGT��������-KNNGT�EGNN

KPJKDKVQT[� TGEGRVQTU�� FKXGTUKV[�� URGEKHKEKV[�� CPF

HWPEVKQP��+OOWPQN�4GX���������

���� &WRQPV�� $��� #�� 5GNXCMWOCT�� CPF� 7�

5VGHHGPU��������6JG�MKNNGT�EGNN� KPJKDKVQT[�TGEGR�

VQT� IGPQOKE� TGIKQP� QP� JWOCP� EJTQOQUQOG

��S������6KUUWG�#PVKIGPU��������

����$QTIGU��.���/��.��*UW��0��(CPIGT��/��-W�

DKP��CPF�&��%QUOCP��������#�HCOKN[�QH�JWOCP

N[ORJQKF� CPF� O[GNQKF� +I�NKMG� TGEGRVQTU�� UQOG

QH�YJKEJ�DKPF� VQ�/*%�ENCUU� +�OQNGEWNGU�� ,� +O�

OWPQN����������

����/G[CCTF�� .���)�� ,��#FGOC�� %�� %JCPI�� '�

9QQNNCVV��)��4��5WVJGTNCPF��.��.��.CPKGT��CPF�,�

*�� 2JKNNKRU�� ������ .#+4���� C� PQXGN� KPJKDKVQT[

TGEGRVQT�GZRTGUUGF�QP�JWOCP�OQPQPWENGCT�NGW�

MQE[VGU��+OOWPKV[�������

���� %JGP�� %�� %��� 8�� *WTG\�� ,�� 5�

$TQEMGPDTQWIJ�� *�� -WDCICYC�� CPF� /�� &�

%QQRGT��������2CVGTPCN�OQPQCNNGNKE� GZRTGUUKQP

QH� VJG� RCKTGF� KOOWPQINQDWNKP�NKMG� TGEGRVQTU

2+4�#� CPF� 2+4�$�� 2TQE� 0CVN� #ECF� 5EK� 75#

��������

����-WDCICYC��*���%��%��%JGP��.��*��*Q��6��5�

5JKOCFC��.��)CTVNCPF��%��/CUJDWTP��6��7GJCTC�

,��8��4CXGVEJ��CPF�/��&��%QQRGT��������$KQ�

EJGOKECN� PCVWTG� CPF� EGNNWNCT�FKUVTKDWVKQP�QH� VJG

RCKTGF� KOOWPQINQDWNKP�NKMG� TGEGRVQTU�� 2+4�#

CPF�2+4�$��,�'ZR�/GF���������

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

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



Chapter 1

28

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

TGEGRVQT� 
%&���� CPF� (E4� ICOOC� EJCKP�

/QNGEWNCT� DCUKU� HQT� %&���(E4� ICOOC� EJCKP

CUUQEKCVKQP��,�$KQN�%JGO�����������

����/QPVGKTQ��4��%���*��-WDCICYC��CPF�/��&�

%QQRGT��������%GNNWNCT�FKUVTKDWVKQP��TGIWNCVKQP�

CPF�DKQEJGOKECN�PCVWTG�QH�CP�(E�CNRJC�TGEGRVQT

KP�JWOCPU��,�'ZR�/GF���������

����/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

��������

����/QPVGKTQ�� 4�� %��� /�� &�� %QQRGT�� CPF� *�

-WDCICYC�� ������ /QNGEWNCT� JGVGTQIGPGKV[� QH

(E�CNRJC�TGEGRVQTU�FGVGEVGF�D[�TGEGRVQT�URGEKHKE

OQPQENQPCN�CPVKDQFKGU��,�+OOWPQN����������

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

&��%CRTC��������.QECNK\CVKQP�QH�VJG�DKPFKPI�UKVG

HQT� VJG� OQPQE[VG� KOOWPQINQDWNKP� 
+I�� #�(E

TGEGRVQT� 
%&���� VQ� VJG� FQOCKP� DQWPFCT[� DG�

VYGGP�%CNRJC��CPF�%CNRJC�� KP�JWOCP�+I#���,

'ZR�/GF����������

����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

����������

���� 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

���������

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

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

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

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

5VTWEVWTG�������

���� 5P[FGT�� )�� #��� #�� )�� $TQQMU�� CPF� 2�� &�

5WP��������%T[UVCN� UVTWEVWTG�QH� VJG�*.#�%Y�

CNNQV[RG�URGEKHKE� MKNNGT� EGNN� KPJKDKVQT[� TGEGRVQT

-+4�&.���2TQE�0CVN�#ECF�5EK�75#���������

����/QTVQP��*��%���#��'��5EJKGN��5��9��,CPUUGP�

CPF�,��)��,��XCP�FG�9KPMGN��������#NVGTPCVKXGN[

URNKEGF� HQTOU� QH� VJG� JWOCP� O[GNQKF� (E� CNRJC

TGEGRVQT� 
%&���� KP� PGWVTQRJKNU�� +OOWPQIG�

PGVKEU��������

����2CVT[��%���;��5KDKNNG��#��.GJWGP��CPF�4��%�

/QPVGKTQ�������� +FGPVKHKECVKQP� QH� (E� CNRJC� TG�

EGRVQT� 
%&���� KUQHQTOU� IGPGTCVGF� D[� CNVGTPC�

VKXG�URNKEKPI�VJCV�CTG�FKHHGTGPVKCNN[�GZRTGUUGF�DG�

VYGGP� DNQQF� OQPQE[VGU� CPF� CNXGQNCT� OCETQ�

RJCIGU��,�+OOWPQN����������

����2NGCUU��4�� ,���2��&��#PFTGYU��/��#��-GTT�

CPF�,��/��9QQH��������#NVGTPCVKXG� URNKEKPI�QH

VJG� JWOCP� +I#� (E� TGEGRVQT� %&��� KP� PGWVTQ�

RJKNU�CPF�GQUKPQRJKNU��$KQEJGO�,���������

����4GVGTKPM��6��,��(���%��.��8GTYGKL��.��#��XCP

'U��CPF�/��4��&CJC��������#NVGTPCVKXG�URNKEKPI

QH� +I#� (E� TGEGRVQT� 
%&���� VTCPUETKRVU�� )GPG

��������

���� XCP� &KLM�� 6�� $��� /�� $TCEMG�� '�

%CNFGPJQXGP�� ,�� #�� 4CCKLOCMGTU�� ,�� 9�

.COOGTU��.��-QGPFGTOCP��CPF�4��2��FG�)TQQV�

������%NQPKPI�CPF�EJCTCEVGTK\CVKQP�QH�(E�CNRJC

4D��C�PQXGN�(E�CNRJC�TGEGRVQT�
%&���� KUQHQTO

GZRTGUUGF� KP� GQUKPQRJKNU� CPF�PGWVTQRJKNU��$NQQF

��������

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

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

$KQN��������

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

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

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

RJKN�(E�ICOOC4+++$��('$5�.GVV��������

����$NCEM��4��#���%��6��4CWEJ��%��,��-Q\NQUM[�

,��,��2GUEJQP��,��.��5NCEM��/��(��9QNHUQP��$��,�

%CUVPGT�� -�� .�� 5VQEMKPI�� 2�� 4GFF[�� 5�

5TKPKXCUCP�� 0�� 0GNUQP�� 0�� $QKCPK�� -�� #�

5EJQQNG[��/��)GTJCTV��4��&CXKU�� ,��0�� (KV\PGT�

4��5�� ,QJPUQP��4�� ,��2CZVQP��%�� ,��/CTEJ�� CPF

&�� 2�� %GTTGVVK�� ������ #� OGVCNNQRTQVGKPCUG



General introduction

29

FKUKPVGITKP� VJCV� TGNGCUGU� VWOQWT�PGETQUKU� HCEVQT�

CNRJC�HTQO�EGNNU��0CVWTG���������

����(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���������

���� 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

��������

���� 5JGP�� .�� ������ 4GEGRVQTU� HQT� +I#� QP

RJCIQE[VKE�EGNNU��+OOWPQN�4GU��������

����-GTT��/��#���9��9��5VGYCTV��$��%��$QPPGT�

/�� 4�� )TGGT�� 5�� ,�� /CE-GP\KG�� CPF� /�� )�

5VGGNG�� ������ 6JG� FKXGTUKV[� QH� NGWEQE[VG� +I#

TGEGRVQTU��%QPVTKD�0GRJTQN��������

����)QOG\�)WGTTGTQ�� %��� '�� )QP\CNG\�� CPF� ,�

'IKFQ��������'XKFGPEG�HQT�C�URGEKHKE�+I#�TGEGR�

VQT�KP�TCV�CPF�JWOCP�OGUCPIKCN�EGNNU��,�+OOWPQN

����������

���� &KXGP�� 5�� %��� %�� 4�� %CHNKUEJ�� &�� -�

*COOQPF��2��*��9GKIGN��,��#��1MC��CPF�4��/�

)QNFDNWO�� ������ +I#� KPFWEGF� CEVKXCVKQP� QH

JWOCP� OGUCPIKCN� EGNNU�� KPFGRGPFGPV� QH� (ECN�

RJC4��
%&�����-KFPG[�+PV��������

���� )GUUN�� #��� /�� 9KNNJGKO�� #�� 5RKVVNGT�� *�

#IKU�� 9�� -TWINWIGT�� CPF� )�� $QNV\�0KVWNGUEW�

������+PHNWGPEG�QH�VWOQWT�PGETQUKU�HCEVQT�CNRJC
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CPF� /�� #�� -GTT�� ������ 7PCIITGICVGF� UGTWO

+I#� DKPFU� VQ� PGWVTQRJKN� (E� CNRJC� 4� CV� RJ[UKQ�
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����*KDDU��/��.���2��5GNXCTCL��1��%CTRGP��6��#�

5RTKPIGT�� *�� -WUVGT�� /�� *�� ,QWXKP�� CPF� ,�� 2�
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OQVKPI� #&%%� D[� JWOCP� RQN[OQTRJQPWENGCT



General introduction

31

EGNNU��OQPQE[VGU�� CPF� N[ORJQE[VGU��%GNN� +OOW�

PQN�������

���� 5JGP�� .�� CPF� ,�� %QNNKPU�� ������/QPQE[VG

UWRGTQZKFG� UGETGVKQP� VTKIIGTGF� D[� JWOCP� +I#�

+OOWPQNQI[��������

����0QTTKU��&��#��CPF�.��#��.GG��������#PVK�

DQF[�FGRGPFGPV� EGNNWNCT� E[VQVQZKEKV[� CPF� UMKP

FKUGCUG��,�+PXGUV�&GTOCVQN�������U�
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YKVJ�2��QWVGT�OGODTCPG�RTQVGKP�HTQO�*CGOQ�
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�����/CE-GP\KG��5��,��CPF�/��#��-GTT�������

+I/�OQPQENQPCN�CPVKDQFKGU�TGEQIPK\KPI�(E�CNRJC

4� DWV� PQV� (E� ICOOC� 4+++� VTKIIGT� C� TGURKTCVQT[

DWTUV�KP�PGWVTQRJKNU�CNVJQWIJ�DQVJ�VTKIIGT�CP�KP�

ETGCUG� KP� KPVTCEGNNWNCT� ECNEKWO� NGXGNU� CPF� FG�

ITCPWNCVKQP��$KQEJGO�,���������
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