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ABSTRACT
Objective. &\WRNLQHV� VLJQDOOLQJ� SDWK�
ZD\�JHQHV� UHSUHVHQW�D�NH\�FRPSRQHQW�
RI� WKH� JHQHWLF� QHWZRUN� LPSOLFDWHG� LQ�
WKH�SDWKRJHQHVLV�RI�LPPXQRJOREXOLQ�$�
YDVFXOLWLV��,J$9���DQ�LQÁDPPDWRU\�YDV�
FXODU� SDWKRORJ\�� ,QWHUOHXNLQ� �,/���$�
LV�GHVFULEHG�DV�D�JHQHWLF�ULVN�ORFXV�IRU�
VRPH�DXWRLPPXQH�GLVHDVHV��VXFK�DV�JL�
DQW�FHOO�DUWHULWLV�DQG�VSRQG\ORDUWKULWLV��
$FFRUGLQJO\�� ZH� DLPHG� WR� GHWHUPLQH�
WKH�SRWHQWLDO�LQÁXHQFH�RI�,/��$�RQ�WKH�
SDWKRJHQHVLV�RI�,J$9�
Methods. )LYH� ,/��$� WDJ� SRO\PRU�
SKLVPV� �UV��������� UV���������
UV���������UV��������DQG�UV����������
ZKLFK� FRYHU� WKH� PDMRU� YDULDELOLW\� RI�
WKLV�JHQH��ZHUH�JHQRW\SHG�LQ�����&DX�
FDVLDQ� SDWLHQWV� ZLWK� ,J$9� DQG� ������
VH[� DQG� HWKQLFDOO\� PDWFKHG� KHDOWK\�
FRQWUROV�XVLQJ�7DT0DQ�SUREHV��
Results. 1R�VWDWLVWLFDOO\�VLJQLÀFDQW�GLI�
IHUHQFHV� EHWZHHQ� SDWLHQWV� ZLWK� ,J$9�
DQG� KHDOWK\� FRQWUROV� ZHUH� REVHUYHG�
ZKHQ�HDFK� ,/��$�JHQHWLF�YDULDQW�ZDV�
DQDO\VHG� LQGHSHQGHQWO\�� 6LPLODUO\�� QR�
VWDWLVWLFDOO\� VLJQLÀFDQW� GLIIHUHQFHV� EH�
WZHHQ� SDWLHQWV�ZLWK� ,J$9� DQG� KHDOWK\�
FRQWUROV� ZHUH� IRXQG� ZKHQ� WKH� ÀYH�
,/��$� SRO\PRUSKLVPV� ZHUH� HYDOXDWHG�
FRPELQHG� FRQIRUPLQJ� KDSORW\SHV�� ,Q�
DGGLWLRQ��WKHUH�ZHUH�QR�VWDWLVWLFDOO\�VLJ�
QLÀFDQW�GLIIHUHQFHV� LQ�JHQRW\SH��DOOHOH�
DQG� KDSORW\SH� IUHTXHQFLHV� RI� ,/��$�
ZKHQ�SDWLHQWV�ZLWK�,J$9�ZHUH�VWUDWLÀHG�
DFFRUGLQJ�WR�WKH�DJH�DW�GLVHDVH�RQVHW�RU�
WR�WKH�SUHVHQFH�DEVHQFH�RI�JDVWURLQWHV�
WLQDO�RU�UHQDO�PDQLIHVWDWLRQV���
Conclusion. 2XU�UHVXOWV�GR�QRW�VXSSRUW�
DQ�LQÁXHQFH�RI�,/��$�RQ�WKH�SDWKRJHQ�
HVLV�RI�,J$9�

Introduction
Immunoglobulin-A vasculitis (IgAV) 
LV�FODVVLFDOO\�D�FKLOGKRRG�LQÁDPPDWRU\�

small-sized blood vessel disease (1-4), 
although it may also develop in adults 
��������������7KH�FODVVLF�FOLQLFDO�WULDG�RI�
,J$9�FRQVLVWV�RI�SDOSDEOH�SXUSXUD��LQ-
YROYLQJ�PDLQO\�WKH�ORZHU�H[WUHPLWLHV���
MRLQWV� DQG� WKH� JDVWURLQWHVWLQDO� WUDFW��
1HYHUWKHOHVV�� UHQDO� FRPSOLFDWLRQV� DUH�
DOVR� FRPPRQ� LQ� DIIHFWHG� SDWLHQWV� ����
������ ,J$9�KDV�D�PXOWLIDFWRULDO�DHWLRO-
RJ\�LQ�ZKLFK�JHQHV�SOD\�D�UHOHYDQW�UROH�
LQ�ERWK� WKH�SUHGLVSRVLWLRQ�DQG�FOLQLFDO�
SKHQRW\SH�RI�WKH�GLVHDVH���������,Q�WKLV�
UHJDUG�� F\WRNLQHV� VLJQDOOLQJ� SDWKZD\�
JHQHV� UHSUHVHQW� D� NH\� FRPSRQHQW� RI�
WKH� JHQHWLF� QHWZRUN� LPSOLFDWHG� LQ� WKH�
SDWKRJHQHVLV�RI�,J$9�����������
,QWHUOHXNLQ� �,/����� HQFRPSDVVHV� D�
IDPLO\� RI� F\WRNLQHV� GHÀQHG� DV� PDMRU�
SOD\HUV�LQ�WKH�LPPXQH�UHVSRQVH�WR�IRU-
HLJQ�SDWKRJHQV�������$PRQJ�WKHP��,/�
��$�LV�LPSOLFDWHG�LQ�SUR�LQÁDPPDWRU\�
UHVSRQVHV�DQG�SDUWLFLSDWHV�LQ�WKH�SDWKR-
JHQLF�PHFKDQLVPV�RI�DXWRLPPXQH�SUR-
FHVVHV����������:LWK�UHVSHFW�WR�WKLV��JH-
QHWLF�VWXGLHV�KDYH�SURYLGHG�VWURQJ�HYL-
GHQFH�RI�WKH�UROH�RI�,/��$�as�a genetic 
ULVN� ORFXV� IRU� VRPH� LPPXQH�PHGLDWHG�
GLVHDVHV�� VXFK� DV� JLDQW� FHOO� DUWHULWLV�
�*&$�������DQG�VSRQG\ORDUWKULWLV������
7DNHQ�DOO�WKHVH�FRQVLGHUDWLRQV�LQWR�DF-
FRXQW�� WKLV� VWXG\� DLPHG� WR� GHWHUPLQH�
WKH�SRWHQWLDO�LQÁXHQFH�RI�,/��$�on the 
SDWKRJHQHVLV�RI�,J$9��)RU�WKLV�SXUSRVH��
ZH�JHQRW\SHG�ÀYH�,/��$�WDJ�SRO\PRU-
SKLVPV�� ZKLFK� FRYHU� WKH� PDMRU� YDUL-
DELOLW\�RI�WKLV�JHQH��LQ�WKH�ODUJHVW�VHULHV�
RI� &DXFDVLDQ� SDWLHQWV� GLDJQRVHG� ZLWK�
,J$9�HYHU�DVVHVVHG�IRU�JHQHWLF�VWXGLHV�

Patients and methods
6WXG\�SRSXODWLRQ
$�VHULHV�RI�����XQUHODWHG�6SDQLVK�SD-
WLHQWV� RI� (XURSHDQ� DQFHVWU\� ZKR� IXO-
ÀOOHG� ERWK�0LFKHO� HW� DO�� ����� and the 
$PHULFDQ� &ROOHJH� RI� 5KHXPDWRORJ\�

,QÁXHQFH�RI�IL17A gene on the pathogenesis
RI�LPPXQRJOREXOLQ�$�YDVFXOLWLV
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����� FODVVLÀFDWLRQ� FULWHULD� IRU� ,J$9�
ZHUH� LQFOXGHG� LQ� WKH� SUHVHQW� VWXG\��
&HQWUHV�LQYROYHG�LQ�WKH�UHFUXLWPHQW�RI�
these patients included Hospital Uni-
YHUVLWDULR�0DUTXpV�GH�9DOGHFLOOD��6DQ-
WDQGHU��� +RVSLWDO� 8QLYHUVLWDULR� 6DQ�
&HFLOLR� �*UDQDGD��� +RVSLWDO� 8QLYHUVL-
WDULR� /XFXV�$XJXVWL� �/XJR��� +RVSLWDO�
8QLYHUVLWDULR�GH�/D�3ULQFHVD��0DGULG���
+RVSLWDO�8QLYHUVLWDULR�9LUJHQ�GHO�5RFtR�
�6HYLOOD��DQG�+RVSLWDO�8QLYHUVLWDULR�GH�
%DVXUWR� �%LOEDR��� ,QIRUPDWLRQ� RQ� WKH�
PDLQ�FOLQLFDO�IHDWXUHV�RI�WKHVH�SDWLHQWV�
LV� VKRZQ� LQ�7DEOH� ,��)RU�JDVWURLQWHVWL-
QDO� �*,��PDQLIHVWDWLRQV�� ERZHO� DQJLQD�
ZDV� FRQVLGHUHG� SUHVHQW� LI� WKHUH� ZDV�
GLIIXVH� DEGRPLQDO� SDLQ� WKDW�ZRUVHQHG�
DIWHU� PHDOV� RU� ERZHO� LVFKDHPLD� XVX-
DOO\�ZLWK�EORRG\�GLDUUKHD��*,�EOHHGLQJ�
ZDV�GHÀQHG�DV�WKH�SUHVHQFH�RI�PHOHQD��
KDHPDWRFKH]LD�� RU� D� SRVLWLYH� WHVW� IRU�
RFFXOW�EORRG�LQ�WKH�VWRRO��5HQDO�PDQL-
IHVWDWLRQV�ZHUH�GHÀQHG�WR�EH�SUHVHQW�LI�
DW� OHDVW� RQH� RI� WKH� IROORZLQJ� ÀQGLQJV�
ZDV�REVHUYHG��KDHPDWXULD��SURWHLQXULD�
RU�QHSKURWLF�V\QGURPH�DW�DQ\�WLPH�RYHU�
WKH�FOLQLFDO� FRXUVH�RI� WKH�GLVHDVH�DQG�
RU� UHQDO� VHTXHODH� �SHUVLVWHQW� UHQDO� LQ-
YROYHPHQW��DW�ODVW�IROORZ�XS�
,Q�DGGLWLRQ��D�VHW�RI�������VH[�DQG�HWK-
QLFDOO\�PDWFKHG�KHDOWK\�FRQWUROV�ZLWK-
RXW� KLVWRU\� RI� FXWDQHRXV� YDVFXOLWLV� RU�
DQ\�RWKHU�DXWRLPPXQH�GLVHDVH��FRQVWL-
WXWHG� E\� EORRG� GRQRUV� IURP� +RVSLWDO�
8QLYHUVLWDULR� 0DUTXpV� GH� 9DOGHFLOOD�
�6DQWDQGHU�� DQG� 1DWLRQDO� '1$� %DQN�
5HSRVLWRU\� �6DODPDQFD��� ZDV� DOVR� LQ-
cluded in this study. 
All patients with IgAV and healthy 
FRQWUROV� VLJQHG� DQ� LQIRUPHG� ZULWWHQ�
FRQVHQW� EHIRUH� EHLQJ� LQFOXGHG� LQ� WKH�
VWXG\��7KH�SURFHGXUHV�IROORZHG�ZHUH�LQ�
DFFRUGDQFH� ZLWK� WKH� HWKLFDO� VWDQGDUGV�
RI�WKH�DSSURYHG�JXLGHOLQHV�DQG�UHJXOD-
WLRQV�� DFFRUGLQJ� WR� WKH� 'HFODUDWLRQ� RI�
+HOVLQNL�� $OO� H[SHULPHQWDO� SURWRFROV�
ZHUH�DSSURYHG�E\� WKH�(WKLFV�&RPPLW-
WHHV� RI� FOLQLFDO� UHVHDUFK� RI� &DQWDEULD�
IRU�+RVSLWDO�8QLYHUVLWDULR�0DUTXpV� GH�
9DOGHFLOOD�� RI� $QGDOXFtD� IRU� +RVSLWDO�
8QLYHUVLWDULR� 6DQ� &HFLOLR� DQG� +RVSL-
WDO� 8QLYHUVLWDULR� 9LUJHQ� GHO� 5RFtR�� RI�
*DOLFLD� IRU�+RVSLWDO� 8QLYHUVLWDULR� /X-
FXV� $XJXVWL�� RI� 0DGULG� IRU� +RVSLWDO�
8QLYHUVLWDULR� GH� /D� 3ULQFHVD� DQG� RI�
3DtV� 9DVFR� IRU� +RVSLWDO� 8QLYHUVLWDULR�
GH�%DVXUWR�

6LQJOH�QXFOHRWLGH�SRO\PRUSKLVPV�
VHOHFWLRQ�DQG�JHQRW\SLQJ
)LYH� SRO\PRUSKLVPV� ZLWKLQ� ,/��$ 
JHQH� �UV��������� UV���������
UV��������� UV�������� DQG�
UV���������� ZKLFK� WDJ� RYHU� ���� RI�
WKH� YDULDELOLW\� RI� WKLV� ORFXV as de-
VFULEHG�HOVHZKHUH�������ZHUH�VHOHFWHG�
in this study.
*HQRPLF�GHR[\ULERQXFOHLF�DFLG�IURP�
all the individuals included in the 
VWXG\�ZDV� H[WUDFWHG� IURP� SHULSKHUDO�
EORRG�XVLQJ�VWDQGDUG�SURFHGXUHV�
3DWLHQWV�ZLWK�,J$9�DQG�KHDOWK\�FRQWUROV�
ZHUH�JHQRW\SHG�IRU�WKH�ÀYH�,/��$�ge-
QHWLF� YDULDQWV� PHQWLRQHG� DERYH� XVLQJ�
SUHGHVLJQHG�7DT0DQ� �·� VLQJOH�QXFOHR-
WLGH� SRO\PRUSKLVP� JHQRW\SLQJ� DVVD\V�
�&BBB�������B���� &BBB�������B����
&BB��������B���� &BB��������B���
DQG� &BB��������B���� LQ� D� 4XDQW6-
tudio70� �� )OH[� 5HDO�7LPH� SRO\PHUDVH�
FKDLQ�UHDFWLRQ�V\VWHP��DFFRUGLQJ�WR�WKH�
FRQGLWLRQV�UHFRPPHQGHG�E\�WKH�PDQX-
IDFWXUHU� �$SSOLHG� %LRV\VWHPV�� )RVWHU�
City, CA, USA).
1HJDWLYH� FRQWUROV� DQG� GXSOLFDWH� VDP-
SOHV�ZHUH� LQFOXGHG� WR�FKHFN� WKH�DFFX-
UDF\�RI�WKH�JHQRW\SLQJ�

6WDWLVWLFDO�DQDO\VHV
$OO�JHQRW\SH�GDWD�ZHUH�FKHFNHG�IRU�GH-
YLDWLRQ� IURP�+DUG\�:HLQEHUJ� HTXLOLE-
ULXP��+:(��E\�FKL�VTXDUH�WHVW�
'LIIHUHQFHV�LQ�,/��$�IUHTXHQFLHV�ZHUH�
evaluated between patients with IgAV 
DQG�KHDOWK\�FRQWUROV�DV�ZHOO�DV�SDWLHQWV�

ZLWK� ,J$9�VWUDWLÀHG�DFFRUGLQJ� WR� VSH-
FLÀF�FOLQLFDO�FKDUDFWHULVWLFV�RI�WKH�GLV-
HDVH��DJH�DW�GLVHDVH�RQVHW�RU�SUHVHQFH�
DEVHQFH�RI�*,�RU�UHQDO�PDQLIHVWDWLRQV��
)LUVW�� HDFK� ,/��$� SRO\PRUSKLVP� ZDV�
analysed independently. Both genotype 
DQG�DOOHOH� IUHTXHQFLHV�ZHUH�FDOFXODWHG�
DQG� FRPSDUHG� EHWZHHQ� WKH� JURXSV�
PHQWLRQHG� DERYH� E\� FKL�VTXDUH� WHVW��
6WUHQJWK� RI� DVVRFLDWLRQ�ZDV� HVWLPDWHG�
XVLQJ�RGGV�UDWLRV��25��DQG�����FRQÀ-
GHQFH�LQWHUYDOV��&,��
6XEVHTXHQWO\�� ,/��$� JHQHWLF� YDULDQWV�
ZHUH� DQDO\VHG� FRPELQHG� FRQIRUPLQJ�
haplotypes using the Haploview v. 4.2 
VRIWZDUH�� +DSORW\SH� IUHTXHQFLHV� ZHUH�
FDOFXODWHG� DQG� FRPSDUHG� EHWZHHQ� WKH�
JURXSV�PHQWLRQHG�DERYH�E\�FKL�VTXDUH�
H[DFW� WHVW��6WUHQJWK�RI�DVVRFLDWLRQ�ZDV�
HVWLPDWHG�E\�25�DQG�����&,��3-values 
ORZHU�WKDQ������ZHUH�FRQVLGHUHG�DV�VWD-
WLVWLFDOO\�VLJQLÀFDQW��
$OO�DQDO\VHV�ZHUH�SHUIRUPHG�ZLWK�67$-
7$� VWDWLVWLFDO� VRIWZDUH� ���6(� �6WDWD�
&RUS���&ROOHJH�6WDWLRQ��7;��86$��

Results
7KH�JHQRW\SLQJ�VXFFHVV�UDWH�ZDV�JUHDW-
HU�WKDQ�����
1R� HYLGHQFH� RI� GHSDUWXUH� IURP�+:(�
ZDV� REVHUYHG� DW� WKH� ��� VLJQLÀFDQFH�
OHYHO��*HQRW\SH�DQG�DOOHOH�IUHTXHQFLHV�
RI�WKH�ÀYH�,/��$�SRO\PRUSKLVPV�HYDO-
XDWHG�ZHUH�VLPLODU�WR�WKRVH�UHSRUWHG�IRU�
SRSXODWLRQV� RI�(XURSHDQ� RULJLQ� LQ� WKH�
�����*HQRPHV�3URMHFW��KWWS���ZZZ�LQ-
WHUQDWLRQDOJHQRPH�RUJ�).

Table I��0DLQ�FOLQLFDO�IHDWXUHV�RI�WKH�����SDWLHQWV�ZLWK�,J$9�LQFOXGHG�LQ�WKH�VWXG\�

 ���Q�

&KLOGUHQ��DJH�����\HDUV���DGXOWV��DJH�!���\HDUV� ������
0DOHV��IHPDOHV� �������
$JH�DW�GLVHDVH�RQVHW��\HDUV��PHGLDQ�>,45@� ��� >����@
'XUDWLRQ�RI�IROORZ�XS��\HDUV��PHGLDQ�>,45@�� ��� >���@
3DOSDEOH�SXUSXUD�DQG�RU�PDFXORSDSXODU�UDVK ����� �����
$UWKUDOJLD�DQG�RU�DUWKULWLV� ������ �����
*,�PDQLIHVWDWLRQV��LI�´Dµ DQG�RU�´Eµ� ������ �����
����D��%RZHO�DQJLQD� ������ �����
����E��*,�EOHHGLQJ� ������ ����
5HQDO�PDQLIHVWDWLRQV��LI�DQ\�RI�WKH�IROORZLQJ�FKDUDFWHULVWLFV�� ������ �����
����D��+DHPDWXULD*� ������ �����
    b) 3URWHLQXULD*� ������ �����
����F��1HSKURWLF�V\QGURPH* 6.1  (22)
����G��5HQDO�VHTXHODH��SHUVLVWHQW�UHQDO�LQYROYHPHQW�** 7.2  (26)

,J$9��IgA vasculitis; ,45��LQWHUTXDUWLOH�UDQJH��*,��JDVWURLQWHVWLQDO�
*$W�DQ\�WLPH�RYHU�WKH�FOLQLFDO�FRXUVH�RI�WKH�GLVHDVH�
**$W�ODVW�IROORZ�XS�
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'LIIHUHQFHV�LQ�,/��$�IUHTXHQFLHV�
EHWZHHQ�SDWLHQWV�ZLWK�,J$9�
DQG�FRQWUROV
)LUVWO\�� ZH� FRPSDUHG� JHQRW\SH�� DOOHOH�
DQG�KDSORW\SH�IUHTXHQFLHV�RI�,/��$�be-
tween patients with IgAV and healthy 
FRQWUROV�
As shown in Table II, no statistically 
VLJQLÀFDQW�GLIIHUHQFHV�LQ�WKH�JHQRW\SH�
DQG� DOOHOH� IUHTXHQFLHV� RI� HDFK� ,/��$ 
SRO\PRUSKLVP� ZHUH� GLVFORVHG� ZKHQ�
SDWLHQWV�ZLWK� ,J$9�ZHUH� FRPSDUHG� WR�
KHDOWK\�FRQWUROV��7KH�KDSORW\SH�DQDO\-
VLV� RI� ,/��$ did not yield additional 
LQIRUPDWLRQ��VLQFH�KDSORW\SHV�IUHTXHQ-
FLHV�ZHUH�VLPLODU�EHWZHHQ�SDWLHQWV�ZLWK�
,J$9�DQG�KHDOWK\�FRQWUROV��7DEOH�,,,��

'LIIHUHQFHV�LQ�,/��$�IUHTXHQFLHV�
EHWZHHQ�SDWLHQWV�ZLWK�,J$9�VWUDWLÀHG�
DFFRUGLQJ�WR�WKH�DJH�DW�GLVHDVH�RQVHW
6LQFH� ,J$9� LV� JHQHUDOO\� D� EHQLJQ� DQG�
VHOI�OLPLWHG�SDWKRORJ\� LQ� FKLOGUHQ� DQG�
D�PRUH�VHYHUH�FRQGLWLRQ�LQ�DGXOWV��OHDG-
LQJ� LQ� VRPH� FDVHV� WR� FKURQLF� NLGQH\�
GLVHDVH�� ZH� DQDO\VHG� SRWHQWLDO� GLIIHU-
ences in the genotype, allele and hap-
ORW\SH� IUHTXHQFLHV� RI� ,/��$� between 
SDWLHQWV�ZLWK�,J$9�VWUDWLÀHG�DFFRUGLQJ�
to the age at disease onset. 
+RZHYHU��QR�JHQRW\SH�RU�DOOHOH�GLIIHU-
HQFHV� RI� HDFK� ,/��$� JHQHWLF� YDULDQW�
ZHUH�GHWHFWHG�ZKHQ�FKLOGUHQ��DJH�����
\HDUV�� ZHUH� FRPSDUHG� WR� DGXOWV� �DJH�
!���\HDUV�� �7DEOH� ,9���6LPLODUO\��KDS-
ORW\SH� IUHTXHQFLHV� RI� ,/��$� GLG� QRW�
VLJQLÀFDQWO\�GLIIHU�ZKHQ�SDWLHQWV�ZLWK�
,J$9�ZHUH� VWUDWLÀHG� DFFRUGLQJ� WR� WKH�
DJH� DW� GLVHDVH� RQVHW� �6XSSOHPHQWDU\�
Table S1).

'LIIHUHQFHV�LQ�,/��$�IUHTXHQFLHV�
EHWZHHQ�SDWLHQWV�ZLWK�,J$9�VWUDWLÀHG�
DFFRUGLQJ�WR�WKH�SUHVHQFH�DEVHQFH�
RI�*,�RU�UHQDO�PDQLIHVWDWLRQV
:H�DOVR�H[DPLQHG�ZKHWKHU�JHQRW\SH��DO-
OHOH�DQG�KDSORW\SH�IUHTXHQFLHV�RI�,/��$�
GLIIHUHG� EHWZHHQ� SDWLHQWV� ZLWK� ,J$9�
VWUDWLÀHG�DFFRUGLQJ� WR� WKH�SUHVHQFH�DE-
VHQFH�RI�*,�RU�UHQDO�PDQLIHVWDWLRQV�
1R� VWDWLVWLFDOO\� VLJQLÀFDQW� GLIIHUHQFHV�
LQ� JHQRW\SH�� DOOHOH� DQG� KDSORW\SH� IUH-
TXHQFLHV� RI� ,/��$� between patients 
ZLWK� ,J$9� ZLWK� RU� ZLWKRXW� *,� PDQL-
IHVWDWLRQV� ZHUH� IRXQG� �7DEOH� ,9� DQG�
6XSSOHPHQWDU\�7DEOH�����7KLV�ZDV�DOVR�
the case when patients with IgAV who 
GHYHORSHG� UHQDO� PDQLIHVWDWLRQV� ZHUH�
FRPSDUHG�WR�WKRVH�ZKR�GLG�QRW�H[KLELW�
these complications (Table IV and Sup-
SO��7DEOH�6���

Discussion
$FFXPXODWLQJ� HYLGHQFH� FOHDUO\� VXJ-
gests that a common genetic component 
PD\�XQGHUOLH�GLIIHUHQW�DXWRLPPXQH�GLV-
eases. ,/��$� LV� GHVFULEHG� DV� D� JHQHWLF�
ULVN� ORFXV� IRU� *&$� ����� DQG� VSRQG\-
ORDUWKULWLV� ������ UDLVLQJ� WKH�TXHVWLRQ�RI�
ZKHWKHU� WKLV� JHQH�may be also impli-

FDWHG�LQ�WKH�SDWKRJHQLF�PHFKDQLVPV�RI�
RWKHU�LPPXQH�PHGLDWHG�GLVHDVHV�
7DNLQJ� LQWR� DFFRXQW� WKHVH� FRQVLGHUD-
tions, we evaluated the potential impli-
FDWLRQ�RI�,/��$�RQ�WKH�SDWKRJHQHVLV�RI�
,J$9��DQ�LQÁDPPDWRU\�OHXNRF\WRFODVWLF�
YDVFXOLWLV�LQ�ZKRVH�DHWLRORJ\�F\WRNLQHV�
signalling pathway genes may be con-
VLGHUHG� DV� DQ� HVVHQWLDO� FRPSRQHQW� ����
������� )RU� WKDW� SXUSRVH�� ZH� HYDOXDWHG�
ÀYH� WDJ� ,/��$� SRO\PRUSKLVPV� WKDW� DO-
ORZ� XV� WR� SHUIRUP� FRPELQDWLRQ� DQDO\-
VHV�� RIWHQ� KHOSLQJ� WR� XQFRYHU� KLGGHQ�
VLJQDOV�� LQ� WKH� ODUJHVW� VHULHV� RI�&DXFD-
VLDQ� SDWLHQWV� ZLWK� ,J$9� HYHU� DVVHVVHG�
IRU�JHQHWLF�VWXGLHV��2XU�UHVXOWV�VKRZHG�
QR� LQÁXHQFH�RI� ,/��$� JHQHWLF� YDULDQWV�
�HYDOXDWHG� LQGHSHQGHQWO\� RU� FRPELQHG�
FRQIRUPLQJ�KDSORW\SHV��RQ�WKH�VXVFHSWL-
ELOLW\�WR�,J$9��)XUWKHUPRUH��QR�VSHFLÀF�
DVVRFLDWLRQ� RI� ,/��$� SRO\PRUSKLVPV�
�DVVHVVHG� LQGHSHQGHQWO\� RU� FRPELQHG�
FRQIRUPLQJ� KDSORW\SHV�� ZLWK� FOLQLFDO�
IHDWXUHV� RI� ,J$9�ZDV� REVHUYHG� LQ� RXU�
study, indicating that this gene does not 
UHSUHVHQW�D�ULVN�IDFWRU�IRU�WKH�VHYHULW\�RI�
WKH� GLVHDVH��7R� WKH� EHVW� RI� RXU� NQRZO-
HGJH��RQO\�D�VWXG\�SHUIRUPHG�E\�;X�HW�
DO��KDV�HYDOXDWHG�WKH�UROH�RI�,/��$ in the 

Table II��*HQRW\SH�DQG�DOOHOH�IUHTXHQFLHV�RI�,/��$�LQ�SDWLHQWV�ZLWK�,J$9�DQG�KHDOWK\�FRQWUROV�

� &KDQJH� � *HQRW\SHV�����Q�� $OOHOHV�����Q�

3RO\PRUSKLVP� ���� 6DPSOHV�6HW� ���� ���� ���� �� �

UV�������� *�$� ,J$9�SDWLHQWV� ������������ ������������ ���������� ������������ �����������
� � +HDOWK\�FRQWUROV� ������������ ������������ ���������� ������������� �����������
UV�������� 7�&� ,J$9�SDWLHQWV� ������������ ������������ ���������� ����� ������ �����������
� � +HDOWK\�FRQWUROV� ������������ ������������ ���������� ������������� �����������
UV�������� $�*� ,J$9�SDWLHQWV� ������������ ������������ ����������� ������������ �����������
� � +HDOWK\�FRQWUROV� ������������ ������������ ���������� ������������� �����������
UV�������� *�$� ,J$9�SDWLHQWV� ������������ ������������ ����������� ������������ �����������
� � +HDOWK\�FRQWUROV� ������������ ������������ ������������ ������������� �����������
UV�������� *�$� ,J$9�SDWLHQWV� ������������ ������������ ���������� ������������ �����������
� � +HDOWK\�FRQWUROV� ������������ ������������ ���������� ������������� �����������

$OO�WKH�DOOHOH�IUHTXHQFLHV�GLG�QRW�VKRZ�VLJQLÀFDQW�GLIIHUHQFHV�EHWZHHQ�SDWLHQWV�ZLWK�,J$9�DQG�KHDOWK\�FRQWUROV�
,J$9��,J$�YDVFXOLWLV�

Table III.�+DSORW\SH�DQDO\VLV�RI�,/��$�EHWZHHQ�SDWLHQWV�ZLWK�,J$9�DQG�KHDOWK\�FRQWUROV�

 Haplotypes S� 25�>����&,@

UV�������� UV�������� UV�������� UV�������� UV�������� �
*� 7� $� *� *� �� 5HI�
*� 7� *� $� $� ����� �����>���������@
$� 7� $� *� *� ����� �����>���������@
$� &� *� $� $� ����� �����>���������@
$� 7� *� $� $� ����� �����>���������@

,J$9��,J$�YDVFXOLWLV��25��RGGV�UDWLR��&,��FRQÀGHQFH�LQWHUYDO�
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LQÁDPPDWRU\�SURFHVV�RI�,J$9�LQ�$VLDQV�
������ $Q� HIIHFW� RI� ,/��$� UV��������
SRO\PRUSKLVP� RQ� WKH� VXVFHSWLELOLW\� WR�
WKLV�YDVFXOLWLV�ZDV�GLVFORVHG�ZKHQ�����
SDWLHQWV� ZLWK� ,J$9� IURP� &KLQD� ZHUH�
FRPSDUHG�WR�����KHDOWK\�FRQWUROV�������
7KH� DSSDUHQW� GLVFUHSDQFLHV� REVHUYHG�
EHWZHHQ�RXU�UHVXOWV�DQG�WKRVH�REWDLQHG�
E\�;X� HW� DO��PD\� EH� H[SODLQHG� E\� JH-
QHWLF�YDULDELOLW\�LQ�SRSXODWLRQV�RI�GLIIHU-
ent ethnicity.
7KH� UHVXOWV� GHULYHG� IURP� RXU� VWXG\�
DUH� RI� SRWHQWLDO� FOLQLFDO� UHOHYDQFH��2Q�
the one hand, vasculitides constitute a 
KHWHURJHQHRXV� JURXS� RI� DXWRLPPXQH�
GLVHDVHV� WKDW� RIWHQ� KDYH� RYHUODSSLQJ�
FOLQLFDO�DQG�SDWKRORJLFDO�PDQLIHVWDWLRQV�
������ 1HYHUWKHOHVV�� GLIIHUHQFHV� DPRQJ�
WKHP� LQ� PROHFXODU� WHUPV� KDYH� EHHQ�
SURSRVHG� ������ 2XU� GDWD� VXSSRUW� WKLV�
K\SRWKHVLV�VLQFH�QR�LQÁXHQFH�RI�,/��$�
RQ�WKH�SDWKRJHQHVLV�RI�,J$9�LQ�&DXFD-
VLDQV�ZDV� REVHUYHG�� XQOLNH�*&$� ������
,Q�DGGLWLRQ��JLYHQ�WKDW�LQKLELWRUV�RI�,/�
��$� VHHP� WR� KDYH� SUHYHQWDWLYH� DQG�RU�

WKHUDSHXWLF� HIÀFDF\� LQ� SDWLHQWV� ZLWK� D�
ZLGH� UDQJH� RI� DXWRLPPXQH� GLVHDVHV�
�VXFK�DV�SVRULDVLV��DQN\ORVLQJ�VSRQG\-
OLWLV�� DQG� SVRULDWLF� DUWKULWLV� ����� ������
WKH� ODFN�RI�DVVRFLDWLRQ�EHWZHHQ� ,/��$ 
DQG�WKH�SDWKRJHQHVLV�RI�,J$9�VXJJHVWV�
WKDW�LQKLELWRUV�RI�,/���$�PD\�QRW�KDYH�
D�EHQHÀFLDO�HIIHFW�LQ�&DXFDVLDQ�SDWLHQWV�
with this vasculitis.
,Q�VXPPDU\��RXU�UHVXOWV�GR�QRW�VXSSRUW�
DQ�LQÁXHQFH�RI�,/��$ on the pathogen-
HVLV�RI�,J$9�
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