
Antibody 

NanoLuc

mNeonGreenSH3-Proline rich linker

Peptide linker Epitope 

!� "�

Tr. 1+ 2+

Tr. 1+ 2+ 3+ 4+

2+

4+

Neg.−

−

−

=

=

=

������ 
�
��
	�
�����������

�!��
��$"�

�223-8522
����
��� 3-14-1
��#������%��	� 
������!�
Phone : 045-566-1568
Email: citterio@applc.keio.ac.jp

Web: http://www.applc.keio.ac.jp/~citterio/

>02A��
�	�6B3D78=

��*�*'-�$.
��:<04+ �

���
>9?/@

����+&,+
���>9?/@+ �

��C��
�����

�#);D5*�$.
��+ �

�
C�
C��*�%&
��6B3D(

<016B3D+ �



a34=4RM�b*A,*���_m¤Zln>i:n¡uy*«�

�a34=4RM�bZln>i:n¡uy ����*d��

�ª ©�iy)M1���_+f¥_�Pw�'!F�A,�°{v&�\Fc� j�

�qt£�¤ ��a34=4RM

�o*�_cn)M1c�&+�f¥_ w�FA,�tL�s
�_)MN°{v�q l­

f¥_U�&°{vF�b j�F
� ���_FORc����*d�

Nomura N. et al., Anal. Chem. 2019, 91, 9546-9553.

�����*iyJ5B;I

Inorganic BiothiolsAmino acid

��og�r¯

�_!F� �_

�� ��og�a)��C�a34=4RM*¨}�F3JR:n6)|e

=4RM)¨}�)�_

ª�¬*�y3JR:n6Pxk!AZln>i:n¡uy*«�

�� 
�6�13�1'�3�Pu`!A7R:@	��)MBC�	��MN-ª�¬* ��3JR:n6)|e

�Zln>i:n*®�y&�1DLH:n±	��²P7R:@h!Apq�_m¤*d��

�ª ��Y)]¢mPu`!A7R:@	��)MBC�����6��	��MN-�^vSª�¬*���_3JR:n6P ��leM&§|

�°��*�_¦vP�"	��³���3
���_�+*����6��	��*UpqFz¤)MN�
���¬&96AM ZT"1:

����6��	��)]¢mPu`"1u&
~��F�_Pr�

Mizui, Y. et al., Org. Biomol. Chem. 2020 in press.

NanoLuc


�FMZ��������
FMZ

cn?83n

Pivaloyl-�Boc-FMZ�
������

1	
��������������

���r¯



�º½w.�� @Äu4;=«�+>ÐÏ�ÄuÁ¹ -.+�	��5{Ç�

­Ø º½w0ÐÏ�uÄu@°!K.�� BDe5B_gieF4�|

«��Ì¬Î 
�º½w5.�� 

Murata, O. et al., Anal. Chem. 2020, 92 (1), 966–974. 

.�� B_gieF5��_ETM^

\cOEagB_gieF

»§ ÐÏ�Äu@ .-.+�	��1�Éu�5ÄuXdgW4;>.�� ÚÒ¬Î5�¤B_gieF4�|

���n×�BDeâ�2� ã15Õ��Aq!

ÐÏ�Þ�5Äu@·+Jbeedgl]e@°!�.�� BDeÕ�´3ÄuXdgW@�®

���EagUbagJ`eAlG!

£�5ÄuÁ¹@°!K.�� 5y¦0Toi5;"3�ßA &Z?>

º½ÀÑÓ�Aá!
º½wÖ¹4;=

}©yË
.�� 4;=Äu

.�� ���0���]peeSbAwÀ—p5
\cOEagB_gieF4�|

.�� �¸@ÐÏ�Äu0Ê�+>'14�|

º½w.�� B_gieF5K:5ÐÏ�ÄuXdgW5Ù³

�¯r¬ÎyÛ�Å@��GK�,�¸j�BDe[b\g5{Ç�

»§ �,4�¸GM�¯r¬Î15µms°@z�0$>áy�\nbAc5Ù³4�|

�,��¸�@·+j�BDe[b\g5Ù³

�,4;>—Â5�~

q!�,0T
¨—Â

á!�,0T
k�

�1�:2���:��:52�

y�5—Â@·+¡¢
tA�$!9Py�vr5—ÂA�$!'1@Æ+

�,4�HM—Â@
z�+>'14�|

Ã¬@°!K�¿¶�à

Ytbeä�x�Ã

q!�,

[b\gfYtbe5
È�r��

á!�,

[b\gfYtbe
A�r0��

È�r

�r

¨—Â

y�ogBe

�,4�HM

k�fÍ—Â

²©�LZgHg

Ø ¼�3�-2z�

�-25Ô!4;=�¿¶+>�,5z�

OO O O

N O

S

O
R1

O O
l m n

S

O

HO

R2 =R1 =
COOH

COOH

OH

R2

O

MTSuc MTCHex HEMA EEMA

OO O O

N O

S

O
R1

O O
l m n

S

O

HO

R2 =R1 =
COOH

COOH

OH

R2

O

MTSuc MTCHex HEMA EEMA

­Ø �,5�~4�¸GM�¯r¬Î85�¶¾@�h(,>'1A�¾

«��Ì¬Î 
�¯r¬ÎfÃ

º½@TH:�¯rw5�C5¬ÎTÆÝ4Í—Â@�7M!>

�,4�¸G�¯r¬Î85�¿¶@z�+
>'1A0$>j�BDe[b\g5{Ç

����

£�5XdgW1T±3>ªØ�@¥+>
.�� ÄuXdgW

Hiruta, Y. et al., Bull. Chem. Soc. Jpn. 2020, 93 (4), 547–552. 



�ML>D?I����	�B3>IaP��¢o�8(;D47?5D'E�

�³ 'E+Dj��CB3>IaP���	���¢o&yN���C3��s��OD+-E¤+aA1x�C'E+D¦v&V~

¼'E+D¦v&q��C���	�=IP�±��
��Uk[�´�

?5D'E60(H

J¬nv>D?I�·¶f�&��C3��
>'&h"��S»��§^&d|�q�

���	�B3>IaP��¢o
&>D?I�S»

¢oª¸&��^

¥� ���	��>D?I�8(;D47?5D'E�O«�#$
¼'E+D¦v�±�Uk[�´��w\

q/H<E!�u�
OD+-E+aA��P��2��'E+Dv ]�&��7
�p

¯W©�
jiv¨�&P9(,��

/H<E&Z� ¯W©K�jiv¨�&mZµ

jiv�e£�¨

�c��

(@<a@H
,G@<a@H

[%] ��[%] [%] ��[%]
��
��� 96.4 0.2 95.6 0.3
���
��� 97.6 0.7 96.2 0.7

���

	���
����� 	��������
����
�

(n  = 3)

�­Y¹ ����

±�Rz�# 'E+D¦v�®Q

s��+aA��°�7
¼'E+D¦v

±��Rz{]

pH 10.8 
���������������

Mochida M. et al., J. Mater. Chem. B, 2019, 7, 4771-4777. 

a��&�N��C±�Zb+aA�´�

�a��&X�������²+EO)A&���HL:FH7DI�?5D'E�
	��� 2020

�³ 'E+Dv¦v&}�C�²+EO)A��v&�0�
�����r����Ca��&����l�T��Zb+aA

Zb+aA!�u�

¥� a��&�N��C
±�Zb+aA�O«�# jiv_¨g�Zµ�w\

±�Rz�# 'E+D¦v�®Q

clomipramine 
(pKa = 9.3)

imipramine 
(pKa = 9.5)

Basic compounds

Mobile phase: Water/ACN, 3.0 mL/min Injection: 1 
mg/mL, 10 µL

�¡º�jiv_¨g�Zµ
&'E+Dv�nK�q�

±�Rz§

NaOH

Zb+aA��7`Z�Rz§&�t

Mobile phase: Water/MeOH=50/50, 3.0 mL/min, T=25℃ Sample: 
20 mg/mL tert-Butylbenzene

?5D'E60(H


��


Injection mass /mg

Pe
ak

ar
ea

Time (min)

Rs

6.1
4.6
3.0
1.2

�
↓ �

↓



Yamada K. et al., ACS Sens., 2017, 2, 1247-1254F¯�>DG��è�´O�Ñ[Yutuo\]hF
Àé ¡z[uenä]¾¥gÖÊ3fG¯�>D8:��èÅ>¼��Ñ

¼��â¿äóJrgku

£ã]¡—ñÍ;@Öf7Ó”<·½Ó”Ög¹åTG§×O-G7CI“B�dÞ¢O-87

Îµ ¯�gØG2<;“B�dÞ¢O [LI¡z[uenäg¼��Ñ[Û°\]h]êÄ>«�

:?0 4. 5. 6.3.B

:?0 3. 4. 5. 6.B

:?0 3. 4. 5. 6.B

:?0 4. 5. 6.3.B B

:?0B

:?0 3. 4.B

:?0 3. 4. 5. 6.B

:?0 4. 5. 6.3.B

"��[_PW WRgk^jSQfk`Ohe

.
��DF�#�!$

N
h
a
d
j
�
�

iYRWPjR
HJK(�Vjch

æ¤]Jrgku¾¥>¨57Ó�� XnqwbuoNpwDdÔÓ]tuir@ØM[L

L"

�C

*C

\]k

@/A

@:?0A

@4.A

@6.A

[_PWI�����
��

UjbhH�E

�#	�

58bgjXG
�&DFTkW

WRgk^jS
Qfk`Ohe

ÆÙ>DG

¯�]“B�d

��

¸É¥]­��A�í©]
��]» >«�

��%!

[_PW

[OYb
WZOYR

2+>=1>9+,/-

2037+>=1>9+,:?0-

205+>=1>9+,3.-

3+>=1>9+,4.-

5+>=1>9+,5.-

32+>=1>9+,6.-

�)I� �UjbhM�CF�'

;��%!
[_PW< ;[OYbWZOYR<Nhadj��

£ã]¡—ñ_i]hX^i]n<]¹å

_dLX_ULu

¯�g“B�G7CI“B�dÞ¢O [L

¯�ÖÊ�¡z[uenäÍ�³Yutuo\]h]êÄ

F¯�>DG��è�´O�Ñ[Yutuo\]hF
Àé ¯�g“B�G2<;ÇªÅ>òª¥;��èÅ[

¼��â¿äó/�84�3

• ¦²]Ë�6250@IHD'%A�$��H�]¨Ì]7C�ÇªÅ,}ª¥
• MuMf;]¶�;-d�è©O[L

_dLX_ULu

¾¥>¨5:ÖÊ3fG¯�g“B�G2<;

ÇªÅvòª¥>��è�´O�Ñ

¯�ÖÊ�p^prftwLlcJ]YL>DGX`sXjwNw��è�´

{[�ë

� �ÇªÅ

� }ª¥
� �©�´

¦²]6250

	 �( �) ��

ü ÇªÅ“B�d

ü òª¥
ü ��è�´

xÒ]�ÂÐ>�4

[wR]`¿ä¾¥

G�ÇªÅH¨Ì

¯�ÖÊ� 6250

��1�6250�

��í©� ì©

¦²º<]¹å

ruhre]a SuunRw`e]a ��e]ab`tYrtwXmugsu

(
Su`twrZwu)

�

^X`Zwu

_dLX_ULu

ÀÃÅ ÀÃÅ

ïÀÃÅ

í©

Lo

ì©

¯�OÖÊ3fG
^mX`¬~

[wR]`¿ä

jXn¬�

·á¬~

-	�""

�ÂNY]`

>Lf:�Â

Îµ ¯�gØG2<;IÇªÅ09òª¥>Iç�X`sXjwNwg¼��Ñ[Û°\]h]êÄ>«�

/�84�3]¼�

¦²º

/�84�3�
�A �"6�

±_dLX

/�84�3�
�A �"6�

	 ( � . (	

	 (		 �		 (			 �			

�î]�È

/�84�3�

�A �"6�

¦²º<¹å4ª¥<�Á©O�y47

¸É©ó/+%- 

owUw>�E[L

“B�d]�Á©gÉÝ

�î]�È

(|��I(�|

6$

7�

4!

owUw^X`

).|]owUw;¦²º<]ª¥¹ågÕ87

ÏOØM[L<�°47|®

tuirOØMG<�°47|®

Misawa, K. et al., ACS Sens. 2020, 5, 2076-2085
ÀÚ�ð2018



	%( 	%� ( ) � +

: �� 5�

ÞĒ ¹�N�åU6&¦��í��Ċċ-:Ďºé]rjÕ�@|YjuT}�NË�E2g]&—­Nþ©2LKø�ď�@Ē2<�§Đ�óE

Ù§ª⇒ÝĈĝ|YjuT}�

ñÉ ¦�<Ċċ&-:Ē2NüK91<rjÕÖe�qYĈLÙ§�ó>ëçĂÂfgv@ēè]µ�

i`e~W{|]HKipRa@¾®
q±\�<@öÿÈN±û[U6 Ø­Ā@H,]Ē2¡�]HKË�

—­¡�]ª²SKø�ď�@Ē2²ì

¨]�v~A@²å

¬Ć@35471Xgj[@�ô
aqRYhaj<@ĚI}Wp}�ß

����7�45#%&�8-3

]�v~�"% aqRYĐ : �� 5� ½ÊÓ : �� 5� }Wp}�ß : �

( 	 (%	�A	%�	 $�

) ( )%	-A	%�( (	(

� (%� )%+�A	%)- /�%�

+ ) )%.-A	%)+ /	%-

Ã¤Ó]ÏBí�<*J&ipRa[
Ù§Í�@\ajN¢/N�×

"
����

HEFOALM6��

ÅÁć ĝ (�	�� C�	%���
±ûÍ�ĝ ��� C�89o�k|�v
�ÈÄĔĝ ��+�ÄĔ C�(	��
Ù§¶ėĝ SUg_�ZN�EúÀÎĕ

C��­@twgho�Z

rj@ÕÖ]�aLK|YjuT}�—­N�È:aqRYhaj�35471[@Ïĉ� ½ÊÓ[Ã¤Ó�35471Xgj�@³óÏĉ

$¹���å-:i�eĄD�J«å@Í�L�û>e�qYĈc�_�Zfgv$

—­]²ì3;ø�@Ē2L¡�SK|YjuT}�c�_�Zfgv@ēè

ë@çÐ@pRVx�W�E°Æ@RznngcR]�MK·IGSIc�]�LÒFgLKE

Yamada K. et al., ACS Appl. Mater. Interfaces,
2015, 7, 24864−24875

Þā�Ę )	(+

Yamada K. et al., Analyst , 2014, 139, 1637-1643

|YjuT}�—­]
²4VĒ2¡�

Tb3+-MBIJ?NP'
�MBIJ?NP

FQCGI8�$DPKO8�� DPKO8��

/.�7Tb3+>�!

ipRai^R�[Ē2]HKË�@{Wmbz

FQCGI,7�45-38#%&�2)�3=<

	(��

rjÕÖ
N¼�

MBIJ?NP��>

*9�<5:8 �;

DPKO8���

"
��

Ë��á

ø�Ë�ă÷
ěh~sSzĜ

ĝø�>3

h~sSz�
|YjuT}�

ĝòöø�

|YjuT}�

[ñ�

� fgv@D<í�]W~_SzNĚĎº]êý]HJ�È� Shibata H. et al., Analyst, 2019, 144, 1178-1186

Ù§ª⇒ÝĈĝW~_SzRV� �2�)��

ÞĒ ęÁÑ�ÑČÑ�@W~_Sz@ĚĎºé-:Ě´­>Ë�Nfgv@D<čµE2g]&��¸ù]HJ�à³@õIfgv@ãäL�ó

—­]²ì3;ö¡�3VĒ2L¡�SKW~_Szc�_�Zfgv@ēè

ñÉ nl�ZØ­Ā@H,]ö¡�3VĒ2NÙK91<ęÁÑ�@2�)�L§Đ�ó>�Èfgv@ēè]µ�

DPKONo. ��� (mM) @MQ (%)

0��#1 0.4310.03 0
0��#2 0.2510.03 +6
0��#3 0.2110.02 +2
0��#4 1.9610.13 -5
�+�#1 0.4610.03 +10
�+�#2 0.4810.03 +6
�+�#3 0.5110.03 +15
�+�#4 0.3910.01 +12

fgvi^R�

fgvÅÁ
ěðĜ

2�)�

c�_�Z

fgv

2�)��È@VF@�¥ă÷N�m9

R�Y`Tgj���ó>[yW~R�Y

ěæĖÔ³�]HKyc~î£Ĝ â ]�3IÚ�ěÑĜ

]�¿SKlnÅÁ
ěî¯0�ï)		�! Ĝ

—­¡�]ª²SKö¡�3Vď�@Ē2¡�

R�Y`Tgj��]HKfgv@¢ĐãäL�ó

¨]�v~�@ēè3Vð�
Çfgv]HK2�)�@§Đ[

°ÆÓěđÛ§ÓĜ[@Ïĉ

ö¡�3V(Ē2)L
ăÁ�@2�)�@(—­)]ª²

Ã¤@�ÈÓěđÛ§ÓĜ[
�Ì@�È³óN»:



(+�II

	
+

�I
I

TY}^dyilrx}l³ïuÙ9aä�ÀJą�¨Î¢Yz}Ã�hirT

koYekbY}<RLÎ¢½Ë

Ãÿè

æÂ Y}^dyilrx}l³ïuÙ9a�9¶E�ëHä�Àą�¨Î¢ÙYz}Ã�hirJāÛg±�

BlEJòíuY}^dyilrx}×uÙ9EÑ�

�A� Î¢ 8� Î¢

£a}rykJ®Ù

¸�²Ĉ

Po
te

nt
ia

l [
m

V]

Time [s]	� a}ryÐÍ
(��µ9Ñ�

(��)�ÞĆé

)��ā¹ą�JÎ¢

sj}cve×ilg·ç

ÖĀ Y}^dyilrx}l³ïuÙ9s@ed7¡�~á�~÷ù=büµ—HYz}Ã�ąÄJ�ð>�ë

Î¢¤õÕöĎmlxxtYz} �A��7]xxtYz} 8��

@tmdJ��â
ą�¨Î¢di7

l �ð½Ë>ÔĄ
l Î¢�JąÄôº>­ñ

l ÅÏąÄJ¡¢¯>�9

l �ð½Ë>á�
l ¾å�Ùê>î:¸�ia}ryÐÍJÑ�Jn

l Y}^dyilrx}l³ïuÙ9E9sao�×¯>��

¼ć

�ÙąÄ
 6�=54�"0=!!�

ÅÏąÄ
 2E�2E3*�

a}ry
Ñ�ý�

¦ÿJa}ryd7á�=b÷ùgá�HYz}Ã�>�ë

Ø�a}ryÎ¢dÊoStsÒªà�dJYz}�Á>�ë

©þAaplJ§�g�mtsmlxxt<RL]xxtYz}ÒªJÎ¢

pl§�Jmlxxt<RL]xxtYz}ÒªJÈÝH�Á>�ë

3�1��(�+	P����++���

 ( 1���/.��

+��

���

)��

(��

	��

�- �� �+ �� �) �( �	 � 	

3�1��(�.+P����))�.-

 ( 1���//��

+��

���

)��

(��

	��

�- �� �+ �� �) �( �	 � 	

¼ć�

Ã�ĂÚ
)�()S	��č :

Ã�ĂÚ
	��	S	��Č :

 concentration of Na+  concentration of K+  

 (mM)  (mM)  

sample Paper-based  % Paper-based  % 

no. ISE 
ion 

meter 
error ISE 

ion 

meter 
error 

1 144.22 ± 7.8 100.07 4.1 54.09 ± 4.2 53.79 0.5 

2 126.07 ± 5.5 121.44 3.8 47.80 ± 4.1 50.47 5.3 

3 97.82 ± 6.9 100.70 2.9 41.64 ± 5.2 39.80 4.6 

 

Ruecha N. et al., Anal. Chem.,
2017, 89, 10608−10616

Yz}�ÁJaoJą�¨Î¢ä�ÀhirJāÛ

G6:N78L

EMQB

����(Ab1)

6P9HFQ>IP

����

6P9HFQ>IP

����

=PEL

R��S

$�JFL���

(Enzyme-Ab2)

6P9HFQ>IP

����


"

6P9HFQ>IP

	
��

>;CL

¬¿ËĎrz�luÙ9a597!2

Òªg®ßAajelwY}�Jì��uÝó

æÂ ÔĄH¸�u­ñeAH97|}ejird597!2uî;sä�ÀkoYeJāÛg±�

�ÓĎĉ°ª7ĉüµ—HÃ�>�ë

ÆÓĎ`el>ĉ97¸�>ÔĄ

9�4�0�

	+�.�,E I9�	

¬¿J597!2g�»Bs°ªuû±
Ċ9�4Ď	��,E I9�	ċ

�)O@:?/23

��0��

ã	��Jú«g±�

=PEL0��

�1!�0� 

� +,!�0��

øÇÌ�cejt

=PEL��

!� �

O@:?DK5R���S

:KOMD�7E6JÎ¢

øÇÌ�u�ÙAa|}ejirwjwyq{�YtnXifY

$�	
/23
���


"*#4-��%'''&

%'(&

=PEL�0
��*��

��*$�JFL�
��.	
%''&

%'&

A?B

J6P

<PBNQL

J6P


"
=PEL��

$�JFL���

�)���DK5

RO@:?6P:S

T��ÑJa}ryÑ�d597!2 5,R3ID�9(,GDC�7IIO,KMKL$D,N�2MMA3�>�ë T
ÖĀ øÇÌ�cejtJ¥�gRr7 ÉăJ597!2u|}ejirdî:@e>d?s8

Î¢¤õÕöĎ:KOMD�7E6  uky×�_il�

øÇÌ�cejtuÙ9a´�Ã�ä�ÀkoYeJāÛ

Ishii M. et al., Anal. Sci., 2018, 34, 51-56



5¬¡, x9²�$-Å¢_L�c©�L¤��vÁ5
¬Õ ORILSY9²�6!I, 7�Ôµ,�cLw�¤���®

¤��Í«ÎÞ13�2�,-0� �13�2��
��—iY?ªÝ �13�2�,�—;Ynt<YaÝ

¦¢ºL¤�H/7 l Ç�·ÚLÌÄL�Ô�d
l Ûe,S;>XQW[LLm²

l iÅ-�A6Å¯×tj°��È

l �¼m²À�Æ��d/Å¢L§]L1
l �e,»9`,|�I"EiM;E

l Å¯×tn:tG[�½1ÏN7)�6E2iÅ9%LNN§]vÁ

hfal`
�LPIJ

��T��FR

hfal`dVig

(Wkj^`: d = 5.5 mm)

7-=�dVi]l

(d = 7.9 mm)

.,0��:T�UH

3M� (d = 7.9 mm)

#�'�MGOM.,0��

]kcX:T�UH3M�

Antibody 

NanoLuc

mNeonGreenSH3-Proline rich linker

Peptide linker Epitope 

]lY^`#�;L EJ

46DQB6N��FR
>! ?!

�@M�1

4 mm

10 mm
_bW[ZW\

��_bW[M(�� _bW[M	/%)

¤�|�

¤�BYQt

¤��

¤��Ø

: S;>XQW[L

: Å¨ZÅ£

: 1G[@IL

: Ç�L�Ô�d

6

6

6

6

bAEL, µPADs
iÅ—nj°^ÈÝ

Ç�G[@IL

1�L§]

��������
��	�
�

±«´h{GYN>Î9²�EÅ_�cFYDY?HIQLÖ´

z�r³3%L}Ë�-Ó"E7¸f-m²vÁ,Å_�c©�¤�²LË�HIQLÖ´-�o¾�

¬ÊkÙ ���


Tenda K. et al., Angew. Chem. Int. Ed., 2018, 130, 15595–15599

[1] Tenda K. et al., Angew. Chem. Int. Ed., 2018,130,15595–15599
[2] Tomimuro K. et al., ACS Sens., 2020, 5, 6, 1786-1794

l 30 µL�6-.��'8
l 20$�����������(9�'8
l �
��
���/��0"�,#

l 5 µL�6- �,+�%5
l 5$�����������,#%5
l �����	��/��0"�,#

!712�4&*���[1] )12�3&*���[2] 

$�DQ�QSR7*M

&�;m5-10 μL2�
�ZkeiKM'�NMA8

5�\§LÅ_�cLÐÑ,�Ô�vÁ,FYDY?HIQ 5
¬�Þ]j°�^È,Å¢BYQtL§]I7±«´hGYN>ÎL´hÃ~qLÉ�-4()�c�Ô9Æ��

¤��Í«Þanti-HIV1, anti-DEN1—iY?ªÝ, anti-HA—;Ynt<YaÝ

±«´h{GYN>Î9²�EÅ_�cFYDY?LE2L¹|�HIQLÖ´
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anti-HIV1 anti-HA anti-DEN1 anti-HIV1 anti-HA anti-DEN1 anti-HIV1 anti-HA anti-DEN1
1 0 0 0 0 ± 0 0 ± 0 4 ± 3
2 150 0 0 144 ± 54 1 ± 1 7 ± 5 95.7
3 100 0 0 99 ± 15 1 ± 0 13 ± 1 98.5
4 0 150 0 0 ± 0 140 ± 49 3 ± 1 93.2
5 0 0 150 1 ± 0 1 ± 1 159 ± 58 105.8
6 0 50 100 1 ± 0 43 ± 26 81 ± 47 85.8 80.9
7 100 0 50 95 ± 20 1 ± 1 50 ± 19 95.0 100.2
8 50 50 50 52 ± 28 58 ± 13 43 ± 13 103.2 116.3 86.5
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Intercept of line (mm)
Drawing

-PADs
Expected 

value
Error 
(%)

8.58 8.13 +5.5
8.80 8.14 +8.1
10.5 8.21 +27.6
8.38 8.23 +1.8
9.48 8.27 +14.6
8.65 8.31 +4.0
8.76 8.51 +3.0

Intercept of line (mm)
Drawing-

PADs
Expected 

value
Error (%)

10.0 8.75 +14.3

9.76 8.83 +10.6

17.8 15.6 +13.9

27.1 21.7 +24.9

24.8 25.1 -1.5

10.0 8.75 +14.3

Intercept of line (mm)
Drawing-

PADs
Expected 

value
Error (%)

3.35 3.04 10.2

23.3 25.7 -9.4

27.4 34.8 -21.4
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Hiraoka R. et al., ACS Sens., 2020, 5, 4, 1110-1118.
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