
 

2/3

2/2 25%

25%

50%

Tridesmoside

Bidesmoside
Monodesmoside

2ndGp
0,100%,0

1stGp 
100%,0,0

3rdGp
0,0,100%

Inter-

molecular
variation

1/3

1/3

1/3

1/3

Intra-molecular

variation

(a) 

(c) 

(b) 
50%

25%

25%



Monodesmoside Bidesmoside Tridesmoside

…….. …….. ……..

1

2

3

N

Response matrix

C3            C6    C16               C24                  C25                                                      

1

2

3

N

C3            C6    C16               C24                  C25

1

2

3

N

N Average relative glycosylation levels

of molecular carbons

(10, 0, 0)

( 9, 1, 0 )

( 8, 2, 0 ) 

……..

(2, 5, 3)

………

………

(0, 0, 10)

……..

……..

……..

……..

……..

(c)

(e)

(d)

Scheffé’s 

matrix

(b)

Iterations  K 

times

Combinations of w (=10) random molecules sampled from q (=3) 

clusters given by Scheffé’s matrix

w =Σ wi = 10(w1, w2, w3)

Iterations  

K times

Average of K

barycenter matrices

Final  response  

matrix

Graphical analysis

(a)

(f)

Rlative glycosylation level of Cu

R
la

ti
ve

 g
ly

co
sy

la
ti

o
n

 le
ve

l o
f 

C
u

 



   

         

        

 

Wmono =0 
WMono = 0 

6 

1 

2 
3 

4 
5 

7 
8 

9 

(a) (b) 

10 Wmono =10 
Global 

7 

5 
4 

3 
2 

6 

9 

1 

 Niveau de glycosylation              
relatif du C3 

8 

 

WMono=0 

10 

8 
7 

9 

6 

5 
4 

3 

2 
1 WMono=0 

8 
7 

9 

6 
5 

4 

3 
2 1 

(h) (b) 

(i) 

10 

10 

Global 

Global 

 Niveau de glycosylation              
relatif du C3 

 

 

3 

WBi = 10 

1 2 

4 

5 

0 

6 
7 

8 

9 

WBi = 0 

1 
2 

3 
4 

5 

6 
7 8 9 10 

Global 

Local 

Local 

 Niveau de glycosylation              
relatif du C6 

 Niveau de glycosylation              
relatif du C6 

 
N

iv
e

a
u

 d
e

 g
ly

co
sy

la
ti

o
n

  
   

   
   

   
re

la
ti

f 
d

u
 C

1
6

 

 
N

iv
e

a
u

 d
e

 g
ly

co
sy

la
ti

o
n

  
   

   
   

   
re

la
ti

f 
d

u
 C

1
6

 

(b) 

(d) 

 

1 2 
3 

4 

6 

8 

9 

WBi = 0 

1 2 3 4 5 6 7 8 9 

10 

5 

7 

WTri = 0 

Local 

Global 

Global 
10 

Local 

(a) (b) 

(d) 

 Niveau de glycosylation              
relatif du C16 

 Niveau de glycosylation              
relatif du C16 

 Niveau de glycosylation              
relatif du C16 

 
N

iv
e

a
u

 d
e

 g
ly

co
sy

la
ti

o
n

  
   

   
   

   
re

la
ti

f 
d

u
 C

2
4

 

 
N

iv
e

a
u

 d
e

 g
ly

co
sy

la
ti

o
n

  
   

   
   

   
re

la
ti

f 
d

u
 C

2
4

 

WBi = 0 

 

WBi = 0 1 2 
3 

4 

6 

8 

9 

WBi = 0 

1 2 3 4 5 6 7 8 
9 

10 

(a) (b) 

(d) 

 Niveau de glycosylation              
relatif du C16 

 Niveau de glycosylation              
relatif du C16 

 Niveau de glycosylation              
relatif du C16 

 
N

iv
e

a
u

 d
e

 g
ly

co
sy

la
ti

o
n

   
   

   
   

  
re

la
ti

f 
d

u
 C

2
5

 

 
N

iv
e

a
u

 d
e

 g
ly

co
sy

la
ti

o
n

   
   

   
   

  
re

la
ti

f 
d

u
 C

2
5

 

 

WTri 

= 0 

1 2 
3 

4 

5 

6 
7 

8 
9 

10 

WTri = 0 

1 

2 3 4 
5 

5 

6 

7 
6 8 

9 
Global 

Local 

Local 

Local 

 Niveau de glycosylation              
relatif du C6 

10 

 

WTri = 0 1 2 

3 

4 

5 
6 

7 
8 

9 

10 

1 

2 
3 

4 
5 

6 

7 
9 

10 

Global 

Local 

Local Global 

Global 

Local 

(f) 

 Niveau de glycosylation              
relatif du C16 

8 

 

WTri = 0 1 2 3 
4 

5 

6 
7 

8 
9 

10 

WTri = 0 1 

2 
3 

4 

6 
7 

8 
9 

10 

Local 

Local 
(f) 

 Niveau de glycosylation              
relatif du C16 



ab initio

Molecular 

dynamics

DFT

Docking

Simplex 

approach

Smoothing by 
machine learning

Unlimited number
of molecules

High flexibility at 
population scale 
due to variable 
stratification 

factors

Extensive combinatorial calculations of inter-
atomic interactions 

Inter- and intra-
molecular analysis

Only one molecule at once

Intra-molecular analysis 

Determination of the electronic state of a 
molecule by iterative calculations of 

electronic density

Inter-atomic analysis

Only one molecule at once

Predict the robustness of the union 
between two molecules by calculating 

all possible binding energies

Limited number of molecules

Intra-molecular analysis

Computer modeling:
Simulation of atomic movements over 

time by motion equation resolution

Inter-atomic analysis

Limited number of molecules

Extended fields

Extended fields

Extended fields

Extended fields

Specific fields


