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"�%#')�(+"(�#� ! � !'� )%#� �#!@� - � %)*( � 2� 1("*� "* � %'' ,-!@� �4� "* � 1*�! � +� (#("(%"(�#�

)�,+! D=�(#)!&2(#��%!!�4�&��4%)"��'�(#�%22("(�#�"�� 3�!��� �����
��#��� ��
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��+��,�" ��
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�� 1%'� +&-!('* 2� ��%&2(#�  "� %!�� ./..��� �*('� +&-!() %"(�#� %#'1 � 2� '�, � !�#�A'"%#2(#��

E& '"(�#'�%-�&"� "*('� )�&)(%!�+%�"� �4� "* � (#("(%"(�# � )�,+! D�� �*('� ,�2 !�%#2�  %�!( �� '"&2( '�

1*()*�  D+!�� 2� "* � (#" �+!%@�- "1  #� ����%#2� ��3=� ' &�� '"�%�-�(2�(#��4&#)"(�#� �4� ��3=�

)�## )"(#��"* ��"* ��"1��4%)"��'�A����%#2�������#� !� "�%!��./9GK��  # �� "�%!��9;;G���

�'� D+!%(# 2=�(#�"* �&+'"� %,�2(� )"(�#=���3�(#" �% )"'�1("*����=�1*()*�('�%'' ,-! 2�"��"* �

�����* �%"�,()�,�2 !�'*�1'�%#�(#" �%)"(�#�- "1  #�' &-&#("'���#;�%#2���#9/�1("*�-�"*�"* �


�%#2���" �,(#%!�!�- ��4���3� �����
��$� ��%&2(#� "�%!��./..���� # �%!!@=�"*('��� '�(#�!(# � 1("*�

4(#2(#�'� -@� ' � �%!� � ' %�)*� ���&+'=� !(#8(#�� %#� (#"  �%)"(�#� - "1  #� ��#;�%#2� ��3� "�� "* �

"�%#')�(+"(�#%!�%)"(�("@��4�"* �3�!��� '@'" ,�����,% )8�%#2��"�&*!�9;;.K��)*&!"6=��  2 �=�%#2�

�%*#� 9;;.K� 7�� ��� �" 44%#�  "� %!�� 9;;L=� 9;;G��� �#" � '"(#�!@=� (#� "* � )&�� #"� ,�2 !=� "* � �
��

-(#2(#��'&�4%) ��4���3�������-(#2(#��'%22! ��('�' E & '" � 2�-@�%�*@2��+*�-()�(#" �%)"(�#�

1("*�"* �
�" �,(#%!�* !(D��4���#;���*('�1�&!2�+� � #"���3�4��,�')%##(#��4���-(#2(#��'(" '�(#�

"* ���
��+��,�" ����"�('�'+ )&!%" 2�"*%"�"*('�)�&!2 �! %2�"��%�!�1�+��-%-(!("@��4�3�!����%#2�����

3���4��,%"(�#=�%'�"*('�+%�"()&!%���
��-(#2(#��2�,%( #�%!'��+!%@'�%���! �(#�"* ' �%'' ,-!( '�

��%&2(#� "�%!��./..������,%)8� "�%!��9;;.K��%##(#(�  "�%!��./9.����*('�*@+�"* '('�1�&!2����1 !!�

(#�!(# �1("*�"* ��-' �� 2�+�!@, �%' �'1(")*��3����( #�)%' '��4�2@'4&#)"(�#%!����%-' #"����=�

! %2(#��"����
��"�%#')�(+"(�#�-@�3�!���=�%'���3�1�& !2�- �4�  !@�%�%(!%-! �4���%'' ,-!@��4�"*('�

%!" �#%"(� � (#("(%"(�#� '@'" ,�� �* � 4&#)"(�#� �4� ���� %'� %� '(! #) �� �4� 3�!� ��� "�%#')�(+"(�#=�

+� � #"(#��"*('�+�!@, �%' �'1(")*��3���=�1(!!�- �2( ')&'' 2�(#�,�� �2 "%(!�(#�)*%+" ��  �$�# ���

�"�&)"&�%!!@=�"* �2�1#'"� %,�(#" �%)"(�#�- "1  #��� 3�%#2����('��%"* ��+���!@�&#2 �'"��2��

�"" ,+"'�"���%"* ����@�����2%"%��4�"* �1*�! �3���� '&!" 2�(#��#!@�%�*(�*A� '�!&"(�#�2 #'("@�

�4�3�!� ��J� ��#0�%#2���� � �%)"��� �3(!'!�  "�%!�� ././� =�%#2�("� ('�%!'��#�"�+%�"� �4�"* �+� �(�&'!@�

, #"(�# 2���@�A���� )�#'"�&)"(�#��4������

�&#)"(�#%!�'"&2( '=�*�1 � �=�'*�1 2�"*%"���3�)%#�(# " �%)"�1("*�%!!�"*�  �'&-&#("'��4������* �

'"��#� '"�(#" �%)"(�#�1%'�'*�1#�"���))&��1("*���#L� ��" 44%#� "�%!��9;;L=�9;;G���V�J�!(#8�2%"%�
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�#!@� '&-&#("� "*%"�%!'�� )��''!(#8'� "�� ���� ���#9/��� � "� '*�&!2�*�1 � �� - �#�" 2=� "*%"� "* ' �

)��''!(#8(#�� D+ �(, #"'�1 � �2�# �(#�%-' #) ��4�3� !����3(!'!�./.9����"�('�'+ )&!%" 2=�"*%"�"* �

(#" �%)"(�#� )�&!2� %!'�� � !@� �#� %#� (#' �"(�#� �4� ��3� (#"�� "* � )@)!(#� 2�,%(#'� �4� ��#P�� �*('�

(#" �4%) � )�&!2� *%� �%� '(,(!%��  44 )"�%'� "* � +� �(� &'!@� , #"(�# 2� �))&+%"(�#� �4� "* � �
��

-(#2(#��2�,%(#��4���3�-@�'&-&#("���#;��4�������%&2( #� "�%!��./..K��#� !� "�%!��./9P�����%(#=�

"*('� ,�2 !� 1�&!2� '&�� '"� "*%"� ��3� -�(2� '� "* � (#" � %)"(�#� - "1  #� ���� %#2� "* � -%'%!�

(#("(%"(�#�'@'" ,=��%"* ��"*%#�4&#)"(�#(#��%'�%#� ' ' #"(%!=��
��-(#2(#�=�"�%#')�(+"(�#�4%)"��=�

%'�("�2� '�(#�"* �3�!����%#2�����(#("(%"(�#�'@'" ,' �����,%)8� "�%!��9;;.K��%##(#(� "�%!��./9.����#�

"* ' ��"* ��(#("(%"(�#�'@'" ,'=���3�)�#"%)"'��
���( %�("'������-(#2(#��'%22! �"��%!!�1�3���

4��,%"(�#���#" � '"(#�!@=��
%' �4��"+�(#"(#��'"&2( '�*%� �,%++ 2�%���3�-(#2(#��'(" �!�)%" 2�

(#'(2 �"* �&+'"� %,� ! , #"=�+�''(-!@�+���(2(#��%�- %'('�4���3�!� ���3���4��,%"(�#����1 � �=�

"* �%44(#("@��4���3�"�1%�2'�"*('�� �(�#�('�,%�8 2!@ �!�1 ��"*%#�"* �%44(#("@��4�����"�1%�2'�

"* �'%, �� �(�#����� �� �=�"* �4��"+�(#"(#��2%"%�%! '��'*�1'�"* �'%, �+��" )"(�#�+%"" �#��4�

�
��1* #�)�,+%�(#����3�"����3�(#�)�,+! D�1("*������ �%&2(#� "�%!��./..����#�"* ��'"&2@�

&' 2�+*�"�� )��''!(#8(#�� (#� "�� (#� '"(�%" � -(#2(#�� -  *%�(��� �4� 3�!� �� 3��� )�,+�# #"'� (#� ���

����������� ���*(! ���3�)��''!(#8'�1 � ��-' �� 2�(#�"* �� �(�#� 4��,�+�'("(�#�APG�"��R9/=�"*('�

(#" �%)"(�#�1%'�#�"�, 2(%" 2�-@���3'������-(#2(#��' %22! ����()� "�%!��.//:���

�(� #�"* �%,-(�&("@��4�"* � D('"(#��2%"%=�("�� ,%(# '�&#)! %��(4�"* �(#" �%)"(�#��4�����%#2���3�

(#�"* �%"�,()�,�2 !�� +� ' #"'�"* �#%"(� �,�2 ��4�- (#2(#�=�%!'��- )%&' =�&#!(8 �(#�"* �3�!����

%#2� ���� '@'" ,=� ��3� ('� ' E& '" � 2� -@� ���� (#'" %2� � 4�+��,�" �� �
�� ��%&2(#�  "�%!�� ./..K�

�%�%�%#(�  "�%!�� ././���C "=�%!"*�&�*� "* � � ('� '"(!! � ,&)*� ���,�4���  D+!��%"(�#� �4� "*('� *(�*!@�

(,+��"%#"�(#" �%)"(�#=�"*('�,�2 !�� +� ' #"'�"* �)& �� #"�'"%" ��4�'"�&)"&�%!�8#�1! 2� �%-�&"�

"*('�(#" �%)"(�#��

�#�"* ��8 @�+!%@ �� (#� "* � � �&!%"(�#� �4�3�!� �� ��
�� "�%#')�(+"(�#� (#�@ %'"� ('� "* �#&)! �!%��

+��" (#�
 "9����� "* ��1("*�"* �+*�'+*%"%' ��2)9:�% #2��(�.=�1*()*�1(!!�!%" ��- � D+!�� 2�(#�

,�� �2 "%(!=�("�4��,'�"* ����&!%"����4�
&)! �!%��'( ! #)(#��%#2�� !�+*%' �A�)�,+! D����
��J�

)�,+! D�� ��*�&� "�%!��9;;;K��"�%(�*"�  "�%!��9;;;�=� 1*()*�('� � +��" 2�"��(#4!& #) �)*��,%"(#�

'"�&)"&� =� !(8 !@�"�� '(! #) � ��
�� "�%#')�(+"(�#� -@� 3�!� ��� ��� "6 �  "�%!�� ./9/��� �&�"* �,�� =�
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%#2��	��9=�1*()*�"�� "* ��� �&!%" �"* �)@"�+!%',()� +���� �%� � "�%!��././�=�%22(#��!%@ �'�

�4�)�,+! D("@�"��"* �� �&!%"��@���! ��4�"* ���
��)� ,+! D�%#2�
 "9����#) �#(#��"*('�+��B )"=�
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"* �,�'"�(,+��"%#"���! ��4�
 "9�('�("'�2(� )"�!(#8� "��'"(,&!%"(�#��4�3�!���"�%#')�(+"(�#���%##(��

 "�%!��./9;K�3(!'!�./.9K��*�&� "�%!��.//9����*(! �
  "9�('�#�"�+%�"��4�"* �-%'%!����)�,+! " �(#�

�("��� "�%#')�(+"(�#� (#("(%"(�#� '@'" ,� "*%"� 1 � � +� �(�&'!@� (#"��2&) 2� �����
�� #�% � � ) #"�

'"&2( '� *%� � '*�1#�"*%"�("'� �� " �,(#%!� � �(�#� �4� 
 "9�('� � E&(� 2�"�� ,%(#"%(#�* %!"*@�) !!�

���1"*�%#2�('�%!'��� +��" 2�"��- �'&44()( #"�4���3� !���"�%#')�(+"(�#�'"(,&!%"(�#�(#��("�����%##(��

 "�%!��./9;����"'�'"(,&!%"(#�� 44 )"�%'�%#�%22("(�# %!�4%)"���(#�(#��("���"�%#')�(+"(�#�%''%@'�1("*�

+&�(4( 2�)�,+�# #"'��4�"* �3�!���3���*%'�-  #� D" # '(� !@�'"&2( 2�-@��()*% !�3(!'!�4��,��&��

�1#�!%-���&�"* �=�)��''!(#8(#�� D+ �(, #"'� � � %! 2 ��()(#("@��4�
 "9A��"����#;=��0=���#9/=�

��#M=�%#2���3=�'&�� '"(#��"*%"�
 "9A��2(� )"!@�(#" �%)"'�1("*�����%#2���3�(#�)�#" D"��4�"* �

)�,+! " � (#("%"(�#� '@'" ,=� '&++��"(#�� "* (�� ��! �%' �  #*%#) �'� �4� ��
�� "�%#')�(+"(�#� �3(!'!�

./.9����

�#" � '"(#�!@=�"* �%)(2()�"%(!��4�"* �*&,%#�3�!���" �%#')�(+"(�#�4%)"��������&+'"� %,�-(#2(#��

4%)"���� '*�1'� %,(#�� %)(2� ' E& #) � '(,(!%�("( '� 1("* � 
 "9=� ! %2(#�� "�� '+ )&!%"(�#'� %-�&"�

)�#' �� 2�4&#)"(�#%!�+��+ �"( '��4�"*('�'"�&)"&�%!�  ! , #"�%)��''�'+ )( '���%##(�� "�%!��./9;���
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" �,(#%!� 2�,%(#�� �*('� '@'" ,� %!'�� %!!�1 2� 4��� &#)�, +!()%" 2� )�#'"�&)"�  #� #  �(#�� 4���
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�" �,(#%!�* ! (D=�1*()*�)�&!2� D*(-("�%�!�1 ��%44(#("@�"*%"�
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% fit anisotropy or intensity data from plate reade r 
 
global c; 
global number_of_points; 
global yA; 
global yB; 
global yC; 
global y; 
global constC; 
global error; 
 
constC=1; %concentration [nM] of labelled species ( constant during experiment) 
fileA='UAF30_F1_1' 
dataA=load(strcat(fileA,'.txt')); 
fileB='UAF30_F1_2' 
dataB=load(strcat(fileB,'.txt')); 
fileC='UAF30_F1_3' 
dataC=load(strcat(fileC,'.txt')); 
number_of_datasets=length(dataA(1,:)-1); 
c=dataA(:,1); %concentrations 
yA=dataA(:,2); %anisotropyA 
yB=dataB(:,2); %anisotropyB 
yC=dataC(:,2); %anisotropyC 
 
 
Kd_A=load(sprintf('KdA_UAF30_F1.txt')); 
Kd_B=load(sprintf('KdB_UAF30_F1.txt')); 
Kd_C=load(sprintf('KdC_UAF30_F1.txt')); 
 
error_Kd=std([Kd_A,Kd_B,Kd_C]); 
 
for i=1:length(yA) 
    y(i) = mean([yA(i),yB(i),yC(i)]); 
    error_y(i) = std([yA(i),yB(i),yC(i)]); 
end 
 
values=[min(y),(max(y)-min(y))/constC,10,constC]; % starting anisotropy, anisotropy 
increase, kD 
 
Options = optimset('MaxFunEvals',10000,'MaxIter',10 0000); 
solv=fminsearch('chi_line',values,Options); 
 
 
%-------------------chi_line----------------------- ------------------------ �
function error = chi_line(x) %returns error for x1, x2 
%calculate error in fit 
global c; 
global y; 
global error; 
 
number_of_points=length(c); 
error = 0 ; 
for ii=1:number_of_points, 
        ysim(ii) = (y(ii)-func_binding(x,c(ii)) )^2 ; %squared difference between 
data(y(ii)) and fit 
        error=error + ysim(ii); %sums up squared di fference 
end  
 
 
 
 



�

9/; �
�

��������=�

%------------------func_binding-------------------- ------------------------ �
 
function f=func_binding(x,j) %returns value for A,B  at j (=t)  
global constC;  
A=x(1); % starting value  
B=x(2); % amplitude  
C=constC; %C= concentration labelled substance (con stant)  
D=x(3); % kD  
f=A+B*((C+j+D)/2-sqrt(((C/2+j/2+D/2).^2)-j*C));  
 
 
%-------------------plot graphs-------------------- ------------------------ �
 
Linear fit 
hFig1 = figure(1); 
set(hFig1, 'Position' ,  [100, 100, 800, 600]) 
hold on; box on; 
ii=0:((max(c)-min(c))/100):max(c);  
plot(c,y, 'o' , 'MarkerFaceColor' , 'r' , 'MarkerEdgeColor' , 'r' )  
hold on  
plot(ii,func_binding(solv,ii), 'Color' , 'r' );  
hold on 
errorbar(c,y,error_y, 'o' , 'Color' , 'r' ) 
bla=axis;  
xlabel( 'Concentration [nM]' ) 
ylabel( 'mAnisotropy' ) 
ylim([45,140]) 
title( 'UAF30' ) 
fprintf ( 'kD:   %5.3f nM\n' ,solv(3)); 
fprintf ( 'error:   %5.3f \n' ,error); 
set(findall(gcf, '-property' , 'FontSize' ), 'FontSize' ,10, 'FontName' , 'Arial' ); 
 
 
Semilog fit  
hFig2 = figure(2); 
set(hFig2, 'Position' ,  [100, 100, 800, 600]) 
hold on; box on; 
ii=min(c):((max(c)-min(c))/100000):max(c);  
plot(c,y, 'o' , 'MarkerFaceColor' , 'r' , 'MarkerEdgeColor' , 'r' )  
set(gca, 'XScale' , 'log' ) 
hold on  
semilogx(ii,func_binding(solv,ii), 'Color' , 'r' );  
hold on 
errorbar(c,y,error_y, 'o' , 'Color' , 'r' ) �
bla=axis; 
xlabel( 'Concentration [nM]' ) 
ylabel( 'mAnisotropy' ) 
xlim([min(c),max(c)]) 
title( 'UAF30' ) 
fprintf ( 'kD:   %5.3f nM\n' ,solv(3)); 
fprintf ( 'error:   %5.3f \n' ,error_Kd); �
set(findall(gcf, '-property' , 'FontSize' ), 'FontSize' ,10, 'FontName' , 'Arial' ); 
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