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INTRODUCTION

Interferon EHWD��,)1�ћ��LV�V\QWKHVL]HG�DQG�VHFUHWHG�E\�ÀEUREODVWV�
DQG� � PDQ\� RWKHU� FHOO� W\SHV� LQ� UHVSRQVH� WR� SDWKRJHQV�� 7KHVH�
SDWKRJHQV�LQFOXGH�YLUXVHV�DQG�EDFWHULD�DQG�VLJQDOLQJ�FDQ�RFFXU�
WKURXJK�7ROO�OLNH� UHFHSWRU�GHSHQGHQW�RU� LQGHSHQGHQW�SDWKZD\V��
)ROORZLQJ� VHFUHWLRQ�� ,)1�ћ� ELQGV� WR� W\SH� ,� LQWHUIHURQ� UHFHSWRUV�
RQ� SUR[LPDO� RU� GLVWDO� FHOOV� DFWLYDWLQJ� WKH� -$.��67$7� VLJQDOLQJ�
SDWKZD\��$FWLYDWLRQ�RI�WKLV�VLJQDO�WUDQVGXFWLRQ�SDWKZD\�OHDGV�WR�
WKH� H[SUHVVLRQ� RI� �·��·� ROLJRDGHQ\ODWH� V\QWKHWDVHV� ��·�·� 2$6���
SURWHLQ�NLQDVH�5��3.5���0[$�SURWHLQV��DQG�LQWHUIHURQ�UHJXODWRU\�
IDFWRU����,5)�����7KH�XSUHJXODWLRQ�RI�,5)���H[SUHVVLRQ�FDQ�H[HUW�
D�SRVLWLYH�IHHGEDFN�RQ�,)1�ћ�SURGXFWLRQ��ZKHUHDV�WKH�LQGXFWLRQ�
RI��·�·�2$6�DFWLYDWHV�D�ODWHQW�HQGRQXFOHDVH�NQRZQ�DV�51DVH�/��
51DVH�/�FOHDYHV�ERWK�YLUDO�DQG�FHOOXODU�VLQJOH�VWUDQGHG�P51$��
WKHUHE\�OLPLWLQJ�YLUDO�UHSOLFDWLRQ�DQG�GLVVHPLQDWLRQ�

7KH� 3%/� $VVD\� 6FLHQFH� 9HUL.LQH70� � +XPDQ� ,)1�ћ� (/,6$� NLW�
XVHV�WKH�VDQGZLFK� LPPXQRDVVD\�WHFKQLTXH�IRU� WKH�TXDQWLWDWLYH�
PHDVXUHPHQW� RI� ,)1�ћ� LQ� PHGLD�� ,W� LV� GHYHORSHG� IRU� VXSHULRU�
SHUIRUPDQFH�ZLWK�LQWUD�DVVD\�DQG�LQWHU�DVVD\�&9V�RI������
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MATERIALS PROVIDED

�� 3UH�FRDWHG�PLFURWLWHU�SODWH�V�
�� Plate sealers

�� Wash Solution Concentrate

�� +XPDQ�,QWHUIHURQ�%HWD�6WDQGDUG����������SJ�PO
�� Sample Diluent

�� $QWLERG\�&RQFHQWUDWH
�� HRP Conjugate Concentrate

�� Concentrate Diluent

�� 70%�6XEVWUDWH�6ROXWLRQ�
�� Stop Solution

ADDITIONAL MATERIALS REQUIRED 
(NOT PROVIDED)

 

�� 0LFURSODWH�UHDGHU�FDSDEOH�RI�UHDGLQJ�D�ZDYHOHQJWK�RI������
450 nm

�� Variable volume microtiter pipettes

�� $GMXVWDEOH�PXOWLFKDQQHO�SLSHWWH���������ѥO��
�� Reagent reservoirs

�� :DVK�ERWWOH�RU�SODWH�ZDVKLQJ�V\VWHP
�� 'LVWLOOHG�RU�GHLRQL]HG�ZDWHU
�� 6HURORJLFDO�SLSHWWHV�����������RU����PO�
�� 'LVSRVDEOH�SLSHWWH�WLSV��SRO\SURS\OHQH��
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6SHFLÀFDWLRns:�7KLV�9HUL.LQH70�NLW� TXDQWLWDWHV�KXPDQ� LQWHUIHURQ�
EHWD�LQ�EXIIHUV�RU�WLVVXH�FXOWXUH�PHGLD��7&0��XVLQJ�D�VDQGZLFK�
immunoassay.����7KH�ORZHVW�FRQFHQWUDWLRQ�RI�+X�,)1�ћ�WKDW�FDQ�
EH�GHWHFWHG�LQ�D�WHVW�VDPSOH�LV����SJ�PO��7KLV�NLW�LV�QRW�GHVLJQHG�
WR�PHDVXUH�+X�,)1�ћ� LQ�KXPDQ�VHUXP��7KH�NLW� LV�EDVHG�RQ�DQ�
(/,6$� ZLWK� VWUHSWDYLGLQ� FRQMXJDWHG� WR� KRUVHUDGLVK� SHUR[LGDVH�
�+53���7HWUDPHWK\O�EHQ]LGLQH��70%��LV�WKH�VXEVWUDWH��7KH�DVVD\�
LV� EDVHG� RQ� WKH� LQWHUQDWLRQDO� UHIHUHQFH� VWDQGDUG� IRU� KXPDQ�
LQWHUIHURQ�EHWD��+X�,)1�ћ��SURYLGHG�E\�WKH�1DWLRQDO�,QVWLWXWHV�RI�
Health.3 

6SHHG��,QFXEDWLRQ�WLPH����KU����PLQ

6SHFLÀFLW\�� +XPDQ� ,)1�ћ�� 1R� FURVV� UHDFWLYLW\� GHWHFWHG� ZLWK�
human IFN-Į��KXPDQ�,)1�Ȗ��PRXVH�,)1�ћ�RU�UDW�,)1�ћ�

Storage Conditions/Comments:� )RU� UHWHQWLRQ� RI� IXOO� DFWLYLW\�� DOO�
UHDJHQWV�H[FHSW�WKH�,)1�VWDQGDUG�VKRXOG�EH�NHSW�DW����oC in the 

GDUN��7KH�VWDQGDUG�VKRXOG�EH�NHSW�DW�����&�IRU�RQH�WLPH�XVH�RQO\�

3OHDVH�QRWH� WKDW� WKH�GLOXWLRQV�RI� WKH�$QWLERG\�&RQFHQWUDWH�DQG�
+53�&RQMXJDWH�&RQFHQWUDWH�GLIIHU� IURP� ORW� WR� ORW�DV�D� UHVXOW�RI�
FDOLEUDWLQJ�HDFK�NLW�IRU�RSWLPDO�VHQVLWLYLW\��3OHDVH�UHIHU�WR�WKH�ORW�
VSHFLÀF�&HUWLÀFDWH�RI�$QDO\VLV��&2$��IRU�WKHLU�SUHSDUDWLRQ�

CAUTION: 7KH� :DVK� 6ROXWLRQ� &RQFHQWUDWH�� 6DPSOH� 'LOXHQW�
DQG� &RQFHQWUDWH� 'LOXHQW� FRQWDLQ� ����� .DWKRQ� &*�,&3� DV� D�
SUHVHUYDWLYH�� WKH\� VKRXOG� EH� KDQGOHG� ZLWK� DSSURSULDWH� VDIHW\�
SUHFDXWLRQV� DQG� GLVFDUGHG� SURSHUO\�� )RU� IXUWKHU� LQIRUPDWLRQ��
FRQVXOW�WKH�PDWHULDO�VDIHW\�GDWD�VKHHW�IRU�.DWKRQ�&*�,&3��

)RU�ODERUDWRU\�UHVHDUFK�XVH�RQO\��1RW�IRU�XVH�LQ�KXPDQ�GLDJQRVWLF�
RU�WKHUDSHXWLF�SURFHGXUHV��
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ASSAY PROCEDURE - QUICK REFERENCE

5

Total Time: 
��KU�����PLQ

Note: $//�
incubations are at 

room temperature 

������o&�

Incubate 1 hr
$VSLUDWH�DQG�:DVK�3x

Incubate 1 hr
$VSLUDWH�DQG�:DVK�3x

Incubate 1 hr
$VSLUDWH�DQG�:DVK�3x

Incubate 15 min�LQ�WKH�GDUN
Do not seal or wash.

$GG����ѥO�Sample Diluent

$GG����ѥO�6WDQGDUG��%ODQN�
or Sample

$GG�����ѥO�'LOXWHG�
Ab Solution

$GG�����ѥO�'LOXWHG�
HRP Solution

$GG�����ѥO�70%�
Substrate

$GG�����ѥO�Stop Solution

5HDG�SODWH�ZLWKLQ���PLQ�
�����QP�
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PREPARATION OF REAGENTS

%HIRUH� VWDUWLQJ� WKH� DVVD\�� WKH� SODWH�V��� :DVK� 6ROXWLRQ�
&RQFHQWUDWH�� DSSOLFDEOH� GLOXWLRQ� PDWULFHV� �H�J�� WLVVXH� FXOWXUH�
PHGLD���6DPSOH�'LOXHQW��&RQFHQWUDWH�'LOXHQW��6WRS�6ROXWLRQ�DQG�
VDPSOHV�VKRXOG�EH�HTXLOLEUDWHG� WR� URRP� WHPSHUDWXUH� �57������
��o&��7KH�70%�6XEVWUDWH�6ROXWLRQ�VKRXOG�EH�HTXLOLEUDWHG�WR�57�
������o&��GXULQJ�VWHS���RI�WKH�$VVD\�3URFHGXUH��6XSSOLHG�+XPDQ�
,)1�%HWD�6WDQGDUG��$QWLERG\�&RQFHQWUDWH�DQG�+53�&RQMXJDWH�
&RQFHQWUDWH�VKRXOG�EH�NHSW�RQ�LFH���o&��

Wash Buffer:� 7KH� :DVK� 6ROXWLRQ� &RQFHQWUDWH� PD\� FRQWDLQ�
FU\VWDOV��3ODFH� WKH�ERWWOH� LQ�D�ZDUP�ZDWHU�EDWK�DQG�JHQWO\�PL[�
XQWLO� FRPSOHWHO\� GLVVROYHG�� 3UHSDUH� D� ����� ZRUNLQJ� :DVK�
%XIIHU�E\�DGGLQJ����PO�RI�:DVK�6ROXWLRQ�&RQFHQWUDWH�WR�����PO�RI�
GLVWLOOHG� RU� GHLRQL]HG� ZDWHU�� 0L[� WKRURXJKO\� EHIRUH� XVH�� 7KH�
GLOXWHG�:DVK�%XIIHU�FDQ�EH�VWRUHG�DW�57�������o&��

Human Interferon Beta Solution:�8VLQJ� WKH�+XPDQ�,)1�%HWD�
6WDQGDUG��SURYLGHG�DW���������SJ�PO��FRQVWUXFW�D�VWDQGDUG�FXUYH�
�����������SJ�PO���DV�VKRZQ� LQ�)LJXUH���� LQ�6DPSOH�'LOXHQW�� ,Q�
FHUWDLQ�VLWXDWLRQV��WHVW�VDPSOHV�PD\�FRQWDLQ�VXEVWDQFHV�WKDW�FDQ�
LQWHUIHUH�ZLWK�DVVD\�UHVXOWV��7KHUHIRUH��LW�LV�UHFRPPHQGHG�WR�UXQ�
WKH�+XPDQ�,)1�%HWD�VWDQGDUG�FXUYH�LQ�\RXU�WHVW�VDPSOH�PDWUL[�

Standard Curve Preparation:
D�� /DEHO�VHYHQ�SRO\SURS\OHQH�WXEHV��6��6���
E�� )LOO�WXEHV�ZLWK�6DPSOH�'LOXHQW�DV�LQGLFDWHG�LQ�)LJXUH���
F�� 8VLQJ� SRO\SURS\OHQH� WLSV�� DGG� WKH� LQGLFDWHG� DPRXQW� RI�
� +XPDQ�,)1�ћ�6WDQGDUG�WR�6��DQG�PL[�JHQWO\��&KDQJH�WLSV�

EHWZHHQ�HDFK�GLOXWLRQ�
G�� 5HPRYH�LQGLFDWHG�DPRXQW�IURP�6��DQG�DGG�WR�6���5HSHDW�WR�

complete series to S1.

H�� 6HW� DVLGH� RQ� LFH� ���&�� XQWLO� XVH� LQ� VWHS� �� RI� WKH� $VVD\�
� 3URFHGXUH���

6
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Fig. 1: 7-Point Standard Curve Prepared in Sample Diluent

6DPSOH�'LOXWLRQ�/DEHO S7 S6 S5 S4 S3 6� S1 %ODQN

Sample Diluent Vol. (çO� ��� ��� ��� 300 ��� ��� ��� ���

,)1�ћ�&RQF���SJ�PO� 4000 ���� 1000 400 ��� 100 50 0

Sample Preparation:� 3UHSDUH� WHVW� VDPSOHV� RI� XQNQRZQ� ,)1�
FRQFHQWUDWLRQ� WR�EH� WHVWHG�XVLQJ�6DPSOH�'LOXHQW� �RU�DSSOLFDEOH�
PDWULFHV�� DV� UHTXLUHG�� 0HDVXUHPHQWV� LQ� GXSOLFDWH� DUH�
UHFRPPHQGHG��6HW�DVLGH�RQ�LFH����&��XQWLO�XVH�LQ�VWHS���RI�WKH�
$VVD\�3URFHGXUH��

Antibody Solution:�'LOXWH�$QWLERG\�&RQFHQWUDWH�LQ�&RQFHQWUDWH�
'LOXHQW��5HIHU�WR�WKH�ORW�VSHFLÀF�&HUWLÀFDWH�RI�$QDO\VLV��&2$��IRU�
the correct volumes to use. Prepare 15 minutes prior to use in 

VWHS���RI�WKH�$VVD\�3URFHGXUH�DQG�NHHS�DW�57�������o&��

HRP Solution: Dilute HRP Conjugate Concentrate in Concentrate 

'LOXHQW��5HIHU�WR�WKH�ORW�VSHFLÀF�&HUWLÀFDWH�RI�$QDO\VLV��&2$��IRU�
the correct volumes to use. Prepare 15 minutes prior to use in 

VWHS���RI�WKH�$VVD\�3URFHGXUH�DQG�NHHS�DW�57�������o&���
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20 µl
100,000 pg/ml

Standard 250 µl 250 µl 200 µl 250 µl 250 µl 250 µl
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ASSAY PROCEDURE

$OO� LQFXEDWLRQV� VKRXOG� EH� SHUIRUPHG� DW� URRP� WHPSHUDWXUH�
�57��� �����o&�� NHHSLQJ� WKH� SODWH� DZD\� IURP� GUDIWV� DQG� RWKHU�
WHPSHUDWXUH� ÁXFWXDWLRQV�� 8VH� SODWH� VHDOHUV� WR� FRYHU� WKH� SODWH�
DV�GLUHFWHG��'XULQJ�DOO�ZDVK�VWHSV�UHPRYH�FRQWHQWV�RI�SODWH�E\�
LQYHUWLQJ�DQG�VKDNLQJ�RYHU�D�VLQN�DQG�EORWWLQJ� WKH�SODWH�RQ� OLQW�
IUHH�DEVRUEHQW�SDSHU��WDS�WKH�SODWH��$OO�ZHOOV�VKRXOG�EH�ÀOOHG�ZLWK�
D�PLQLPXP�RI�����ѥO�RI�GLOXWHG�:DVK�%XIIHU�DW�HDFK�ZDVK�VWHS��
5HIHU� WR� 3UHSDUDWLRQ� RI� 5HDJHQWV� IRU� GLOXWLRQ� RI� FRQFHQWUDWHG�
solutions.

Figure 2: Example of a Typical Plate Setup
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1. Standards and Test Samples: Determine the number of 

PLFURSODWH�VWULSV�UHTXLUHG�WR�WHVW�WKH�GHVLUHG�QXPEHU�RI�VDPSOHV�
SOXV� WKH� DSSURSULDWH� QXPEHU� RI� ZHOOV� QHHGHG� WR� UXQ� EODQNV�
DQG� VWDQGDUGV�� :H� UHFRPPHQG� UXQQLQJ� WKH� +XPDQ� ,)1� %HWD�
6WDQGDUG�� EODQNV� DQG� VDPSOHV� LQ� GXSOLFDWH� RU� WULSOLFDWH� �VHH�
)LJXUH���IRU�H[DPSOH�SODWH�VHWXS���$�VWDQGDUG�FXUYH�LV�UHTXLUHG�
IRU�HDFK�DVVD\��5HPRYH�H[WUD�PLFURWLWHU� VWULSV� IURP� WKH� IUDPH��
VHDO�LQ�WKH�IRLO�EDJ�SURYLGHG�DQG�VWRUH�DW����o&��8QXVHG�VWULSV�FDQ�
EH�XVHG�LQ�ODWHU�DVVD\V��

�

%� �%ODQNV
6��6�� �6WDQGDUG�&XUYH
6D� �6DPSOHV

�����5HY���B3URWRFRO�LQGG���� ���������������30



$GG����ѥO�6DPSOH�'LOXHQW� WR� WKH�ZHOOV��$GG����ѥO�RI� WKH�GLOXWHG�
6WDQGDUG�&XUYH��EODQNV�RU�WHVW�VDPSOHV��&RYHU�ZLWK�SODWH�VHDOHU�
DQG�LQFXEDWH�IRU���KRXU�

$IWHU���KRXU��HPSW\�WKH�FRQWHQWV�RI�WKH�SODWH�DQG�ZDVK�WKH�ZHOOV�
three times� ZLWK� GLOXWHG� :DVK� %XIIHU� �UHIHU� WR� 3UHSDUDWLRQ� RI�
5HDJHQWV���

���Antibody Solution:�$GG�����ѥO� RI� GLOXWHG�$QWLERG\�6ROXWLRQ�
�UHIHU�WR�3UHSDUDWLRQ�RI�5HDJHQWV��WR�HDFK�ZHOO��&RYHU�ZLWK�SODWH�
VHDOHU�DQG�LQFXEDWH�IRU���KRXU���

$IWHU���KRXU��HPSW\�WKH�FRQWHQWV�RI�WKH�SODWH�DQG�ZDVK�WKH�ZHOOV�
three times�ZLWK�GLOXWHG�:DVK�%XIIHU��

3. HRP:��$GG�����ѥO�RI�GLOXWHG�+53�6ROXWLRQ��UHIHU�WR�3UHSDUDWLRQ�
RI�5HDJHQWV��WR�HDFK�ZHOO��&RYHU�ZLWK�SODWH�VHDOHU�DQG�LQFXEDWH�
IRU���KRXU��'XULQJ�WKLV�LQFXEDWLRQ�SHULRG��ZDUP�WKH�70%�6XEVWUDWH�
6ROXWLRQ�WR�57�������o&��

$IWHU���KRXU��HPSW\�WKH�FRQWHQWV�RI�WKH�SODWH�DQG�ZDVK�WKH�ZHOOV�
three times�ZLWK�GLOXWHG�:DVK�%XIIHU��

4. TMB Substrate:�$GG�����ѥO�RI�WKH�70%�6XEVWUDWH�6ROXWLRQ�WR�
HDFK�ZHOO��,QFXEDWH��LQ�WKH�GDUN��DW�57��������&���IRU����PLQXWHV��
'R�QRW�XVH�D�SODWH�VHDOHU�GXULQJ�WKH�LQFXEDWLRQ�

5. Stop Solution:�$IWHU� WKH� ���PLQXWH� LQFXEDWLRQ� RI� 70%�� '2�
127�(037<�7+(�:(//6�$1'�'2�127�:$6+��$GG�����ѥO�RI�
6WRS�6ROXWLRQ�WR�HDFK�ZHOO���

6. Read:�8VLQJ�D�PLFURSODWH�UHDGHU��GHWHUPLQH�WKH�DEVRUEDQFH�DW�
450 nm ZLWKLQ���PLQXWHV�DIWHU�WKH�DGGLWLRQ�RI�WKH�6WRS�6ROXWLRQ�

9
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CALCULATION OF RESULTS

%\� SORWWLQJ� WKH� RSWLFDO� GHQVLWLHV� �2'�� XVLQJ� D� ��SDUDPHWHU� ÀW�
IRU� WKH� VWDQGDUG� FXUYH�� WKH� LQWHUIHURQ� WLWHU� LQ� WKH� VDPSOHV� FDQ�
EH� GHWHUPLQHG�� %DVHG� RQ� XVHU� SUHIHUHQFH�� EODQN�2'V�PD\� EH�
VXEWUDFWHG� IURP� WKH� VWDQGDUGV� DQG� VDPSOH� 2'V� WR� HOLPLQDWH�
EDFNJURXQG��

%HFDXVH� WKH� LQWHUIHURQ� VDPSOHV� DUH� WLWUDWHG� DJDLQVW� WKH�
LQWHUQDWLRQDO� VWDQGDUG�� WKH� YDOXHV� IURP� WKH� FXUYHV� FDQ� EH�
GHWHUPLQHG�LQ�XQLWV�PO�DV�ZHOO�DV�SJ�PO��7KH�FRQYHUVLRQ�IDFWRU�RI�
DERXW���²����SJ�XQLW�RI�+X�,)1�ћ��PDPPDOLDQ�� LV�DSSOLFDEOH� IRU�
human interferon beta.4� 1HYHUWKHOHVV�� WKLV� FRQYHUVLRQ� IDFWRU� LV�
only an approximation.

$�VKLIW�LQ�RSWLFDO�GHQVLWLHV�LV�W\SLFDO�EHWZHHQ�XVHUV�DQG�NLW�ORWV��7KH�
EDFN�ÀW�FRQFHQWUDWLRQ�H[WUDSRODWHG�IURP�WKH�VWDQGDUG�FXUYH�LV�D�
PRUH�DFFXUDWH�GHWHUPLQDWLRQ�RI�WKH�VDPSOH�WLWHU�DQG�SHUIRUPDQFH�
RI� WKH� NLW�� 9DULDWLRQV� IURP� WKH� W\SLFDO� FXUYH� SURYLGHG� FDQ� EH� D�
UHVXOW�RI�RSHUDWRU�WHFKQLTXH��DOWHUHG�LQFXEDWLRQ�WLPH��ÁXFWXDWLRQV�
LQ�WHPSHUDWXUH��DQG�NLW�DJH��

5HVXOWV�RI�D�W\SLFDO�VWDQGDUG�FXUYHV�XVLQJ�D���SDUDPHWHU�ÀW�DUH�
SURYLGHG� LQ�)LJXUH��� IRU� GHPRQVWUDWLRQ�RQO\� DQG� VKRXOG�QRW� EH�
XVHG�WR�REWDLQ�WHVW�UHVXOWV��$�VWDQGDUG�FXUYH�PXVW�EH�UXQ�IRU�HDFK�
VHW�RI�VDPSOHV�DVVD\HG�

10
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Figure 3: Typical Standard Curve
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