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1 Indicator Displacement Assay (IDA) 
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1 Colorimetric IDA (C-IDA)   
2  Fluorescent IDA (F-IDA)  
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1 Multivariate Calibration 
2 Principle Component Regression 
3 Partial Least Squares 
4 Non Linear Iterative Partial Least Squares 



5 
 

CRPMLRPCA2MLR -

PCAPC

 PLS

 PLS 

PLS-

PLS

(1. 1)4                                                                                )p×n(B × )m×p(Y=  )m×n(X 

Xm×nYm×p

Bp×n mnp

B

 

                                                           
1 Multivariate Linear Regration (MLR)  
2 Principal Component Analysis 
3 Full rank 
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(1. 7)                                                                                                      T X = TP 

 TP

(1. 8)                                                                                                      TY = TQ  

                                                           
1 Identity 
2 Score 
3 Loading  



7 
 

QT

XX

PLSNIPALS

Yu 

    

 𝑢₁ =
𝑢

ǁ𝑢ǁ

uXX

(1. 11 )                                                                       )×1m(1u × )m×n(
T= X   )×1n(1w

                       

X 

(1. 11)                                                                                          )n×1(1w × )×nm(= X )m×1(1t 

             

YX

Y

     (1 .12)                                                                         1 (m×1)t × (m×1) T= Y(m×1)  1q   

Y 

(1. 13)                                                                                                                   1 (p×1)q × (m×p) Y(m×1) =  1u 

             

  

 X

 14)                                                                           )1×m (t × )m×n (
T= X )1×n( p 

          



8 
 

     

(1. 15)                                                                )n×1(
T

 p × )1×m( t - )n×m(= X )n×m(E  

(1. 16)                                                                  )1×p(
Tq × )m×1(t - )m×p(= Y )m×p(F 

PRESS 

(1. 17)                                                                           2)iy - iPRESS = ∑ (ŷ 

                     

iŷ iy 

PRESS

PRESS

PRESS

                                                           
1 Validation 
2 Cross-validation 
3 Predicted Residual Error Sum Of Square (PRESS) 



9 
 

PRESS

PRESS

PRESS

 

   (t(m×1) PT
(1×n))+ ×  (t(m×1)QT

(1×p)) = BPLS                                                                          )18 .1(       

     

 PLS1PLS2PLS 1PLS

2PLS-

  

       .  

            .

                                                           
1 Synapse 
2 Cell body 
3 Axon 
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