-ind components that
differ between regions




-xample

Extract components “"A”, "B”
and “C”, which differ in
intensity between regions



Steps

1. ROl settings for “A","B” and "C”
2. Data matrix table calculations
3. Testing

4. PCA

H

. PLS



Steps

1.

2.

ROI settings for “A”,"B” and "C”

Data matrix table calculations

3. Testing

4.

PCA

b. PLS



-xample

|solate a component that is
present in “A” but not in “B”

Or “C”



h.1 PLS (Partial Least Squares

e Performing a PLS (Partial Least Squares) regression method.

B Fie View Search Setfings Option Extersions Help

| RO List T Data Matrix Table o
No | [ reName | ROINe. | Atobut alculations are pased on € average spectrum oT eac .
g |
¥+ U Testicle_9A... | All Group A No. |Use | Tag | Label o Gha cowvs  gum sunue  (pus s
Add IMDX File 2| | Testicle 9A.. | ROI0O1 Group A 1 699.9849-700.9849 700.4849 12654115 13195.851 . . »
2 = o nd Name/Comment;
—_— 3| « | Testicle_9A.. | ROloo2 Group 8 2 700.2849-701.9843 701.4849 10132.104 9749542 20207.773 £
mage Sefting
4| v | Testicke 9A.. | ROI00 FEE 3 701.2849-702.9843 7024849 6875.912 5408.621 10541.267
"—? . e Group D 4 702.2849-703.9849 703.4849 9623.874 8175.758
— - 5 703.9849-704.9849 7044849 10517.781 Testicle AA_PI_SL_sx_1_AREADT
o g E s ! - = mx
Registration & 704.9849-705.9849 705.4849 11917.976 13851,114
L 705 2849-706.9849 T06.4849
=] & 706,2849-707.9843 707.4849 8671.765
= 9 707.2849-708.9849 708.4849 6609.303 6343.222 10192.927
ROI Setting 10 708,2849-709.9849 709.4849 12658084 13006.758
1 710.4849 8936.845 9317.851 10369467
Collectively 12| H 711.4849 8555.765 11234,953
Analyze D =
13 711.9849 7124849 6515.152 548
Data Matrix
14 712.9849-713.9849 713.4849 8275.835 7723166
% 15 713.9849-714.9849 714.4849 6083.847 16639.591
. 1% 714.2849-715.9849 715.4849 6666.396 7309580
Pre-processing
. 7 716.4849 8706.953
18 717.4849 8626.042 13792.639
g“ 19 718.4849 6802.469
20 719.4849 14004.276 o = Copy Information
Pre-processing
<
o} Graph ¥ X MSImage List v x
Data Matrix e a -
= m Box Plot © AddMSImage || Wil S @) | H sort v || ¢ Display v fer,
ng
- »
| b OE" @ Display ROI Ave. v —_—
<}
Data Matrix
Calculation
< > € Superimposition 88 Arithmetic Operations
Differential Anal jass D... File Name
Analysis Parameters AR O | Testicle_oad
F = Testicle_9AA Pl...
- - [ | Testicle A4
O | Testicle 9A4
Mo. Name Value
1| Normalize TiC
2 | Normalilze Reference Value Setting | Off
PCA Calculation 3 | Normalilze Minimum Threshold(%) | 0
4 | Data Matrix Analysis Method Nen-tar
5| m/z Range 699.984
6 | Tolerance/Bin Size (Da) 1.0000
7 | Labeling off

E Exclusion List Off

Threshold Sett o
PLS Calculation :".,V"" ]




h.2 PLS parameter settings

PLS Parameter

Number of Latent o A
Variables -
O Manua
Pre-processing Pareto Scale
Import Export
ROI List
MNe. File Mame ROl Mame Attribute Y value
1 | Testicle_9AMA_PI_SL 5x_1... | ROI0O1 Group A 0.00000
2 | Testicle_9AA_PI_SL_5x_1... | ROl0O0Z Group B 0.00000
3 | Testicle_9AA_PI_SL_5x_1... | ROIDO3 Group C 0.00000
° Execute Cancel




h.3 PLS parameter settings

PLS Parameter

MNumber of Latent o .
Auto

fanebies O veree If you want to change the treatment of signal intensity, you can select it from the "Pre-
o processing" menu.
S S y “None”: Signal intensity is unchanged.

' “Centering”: The average of the signal intensity at each m/z between ROIs is set to 0.
“Autoscale™ In addition to “Centering”, Standard deviation of variation between ROls
issettol

e _ — “Pareto scale”: In addition to “Centring”, Divides the variation between ROls by the
e P Ee A"T: it square root of the standard deviation. It is between "Centered" and "Auto Scale".

o e e R e Enter the desired value in the "Y value" field.

3 | Testicle 9AA_PI_SL_5x_1... | ROIOO3 Group C

For example, if you want to search for components present in ROI1 but not in ROI2 or ROI3,

type in 1, 0 and O respectively.
If there is only one ROl for each Y value, set the “Number of Latent Variables “ to “Manual”.

o Execute Cancel



h.4 PLS parameter settings

PLS Parameter

Mumber of Latent
Variables —
© Manual
Pre-processing Pareto Scale
RO Lict " Import EN Export
Nao. File Name ROl Name Attribute
1 | Testicle_ 9AA_PI_SL 5x_1... | ROI0O1 Group A
2 | Testicle_9AA_PI_SL_5x_1... | ROlo02 Group B
3 | Testicle_9AA_PI_SL_5x_1... | ROI003 Group C

Cancel




h.5 PLS calculations

Cance



Hh.6 PLS calculations

PLS Parameter

E;:.::Er;:f Latent m T
The data set is invalid. o Manual 5 v
I %, Increase the ¥ value variation, or set the number of latent
~ wariables to [Manual] and try again.
Pre-processing Pareto Scale W
Y " Import S Export
MNao. File Name ROl Name Attribute Y value
1 | Testicle_9A8_Pl_SL_5x_1... RSIUO'ﬁpA 1.00000
2 Test'cle_QAA_Pl_S_%:... ROI002 Group B 0.00000
If the message “The data set is invalid. Increase the Y A
value variation or set the number of latent variables to }
[Manual] and try again" appears,
Please try
- Select "Manual" in PLS parameters
or
- Increase the number of data sets per Y value
This error is due to the insufficient number of data for O oear

cross-validation.



h.[ PLS results screen

PLS Resul
= On the PLS results screen the following are displayed:
| s Ovaned ke + PRESS: No. of axes (only shown in automatic mode)
- Expected values vs. observed values
- Regression vectors

3 o

Regression Vector

0.0001 —

SE-05—

Regression Coefficient

-5E-05 —

T N T T N N T T [ T I (O O |
720.000 740,000 760.000 780.000 800.000 820.000 840.000 860.000 880,000

myfz

Close



Hh.8 PLS results screen

PLS Result
a Zoom Ié Select
PRESS Predicted Value vs. Observed Value
036 = 12 -
q.3¢—: 1=
032 =
22 So8=
w 03= =
2 B 06=
& 028 ]
] =
26= Lo4
0.24 - 0.2 -
022= .
Prrfrerrfrrrefrrrrprrrr e frrrejrrna B T T T T T T T O O I O O I
4 & g 10 12 14 #] 0.2 0.4 0.6 0.8 1
Mumber of Latent Variables Observed Value

3 o

Regression Vector

0.0001 —

SE-05—

-5E-05 —

T N T T N N T T [ T I (O O |
720.000 740,000 760.000 780.000 800.000 820.000 840.000 860.000 880,000

myfz

It is possible to select components with large regression coefficients from the regression vector graph,
but it is easier to select them from the data matrix table on the main screen.



H.9 PLS coefficients are displayed

Add IMDX File
Image Setting

&

Image
Registration

%

RO Setting

Data Matrix

8

Pre-processing
Setting

e

Pre-processing

Data Matrix
Setting

“r
Data Matrix
Calculation

Differential Analy

i

>

PCA Calculation

PLS Calculation

Settings Option
ROI List =
No. Use File Name ROI Na... Attribute
1 Testicle 9A... | All Group A
2 + | Testicle_9A... | ROI0O1 Group A
3 + | Testicle_9A... | ROloO2 Group B
4| | Testicle_9A... | ROI0O3 Group C
5 Testicle_9A... | ROI004 Group D
< >
Analysis Parameters v X
No. Name Value
1 [ Normalize TIC
2 | Normalilze Reference Value Setting | Off
3 | Normalilze Minimum Threshold(%) | 0
4 | Data Matrix Analysis Method Non-targ
5 | m/z Range 699,984
6 | Tolerance/Bin Size (Da) 1.0000
7 | Labeling off
8 | Exclusion List Off
9 | Thresheld Setting Off

Data Matrix Table

- The PLS coefficients are dis

¥ X | S Image

= | &
G Display
Mo. |Use |Tag | Label miz PLS Coefficient ROI001 I -
1 699.9843-700.9849 700.4849 9.412e-005
2 700.9849-701.9849 701.4849 -2.677e-005
3 701.9849-702.9849 702.4849 3.737e-005
4 702.9849-703.9849 703.4849 4.043e-005
5 703.98439-704.9849 704.4849 8.698e-005
6 704.9843-705.9849 705.4849 9.762e-005
7 705.9843-706.9849 706.4849 5.505e-005
8 706.9843-707.9849 707.4849 -5.922e-005
9 707.9849-708.9849 708.4849 -1.017e-005
10 708.9849-709.9849 709.4849 -3.990e-005
n 709.9849-710.9849 710.4849 -4.291e-005
12 710.9849-711.9849 711.4849 -2.446e-005
13 711.9849-712.9849 7124849 2.666e-005
14 712.9849-713.9849 713.4849 -3.227e-005 8275.835
15 713.98439-714.9849 714.4849 -1.281e-005 6949.865
16 714.9849-715.9849 7154849 -5.775e-005 6666.396
17 715.9849-716.9849 716.4849 2.779e-005
18 716.9849-717.9849 717.4849 -3.773e-005
19 717.9849-718.9849 718.4849 -2.024e-006| 6802.469
20 718.9849-719.9849 719.4849 6.916e-005 14004.276 -
< J
¥ X MS Image List
© Add MS Image
>
¢ 5 <;' Display ROI Ave. N —
- Is S € Superimposition
O | Testicle_oan
Testicle_9AA_Pl...
O | Testicle oaA
O | Testicle_oan
TiC
< >

w

88 Asithmetic Operations

F

B sort v

TIC

mdx

G Display

Copy Information

Testicle_9AA_PI_SL_5x_1_AREAO1.i

played in the data matrix table on the main screen.

* X

>

v X

&



.10 PLS coefficients in the data matrix table

Data Matrix Table -
Click on the “PLS Coefficient” header and the column will be sorted.
Mo. |Use |Tag | Label m/z PLS Coeffigient= I ROIDOT I ROl002
186 584.9849-885.9849 585.4849 -4.1 G&Bﬂq 52242.364
96 794.9849-795.9849 795.4849 -3.880e-004 1145936.17
a7 795.9849-796.9849 796.4849 -3.709e-004
68 766.9849-767.9849 767.4849 -2.687e-004 105269.24
187 585.9849-886.9849 586.4849 -2.665e-004 34271.553
158 856.9849-857.9849 857.4849 -2.542e-004
G99 797.9849-798.9849 798.4849 -1.935e-004
159 857.9849-358.9849 858.4849 -1.902e-004 21195.334
= 1] 796.9849-797.9849 797.4849 -1.869e-004 237984460
69 767.9849-768.9849 768.4849 -1.688e-004
70 768.9849-769.9849 769.4849 -1.609e-004
188 586.9849-8B87.9849 587.4849 -1.588e-004
184 582.95849-8583.9849 883.4849 -1.575e-004 30225.061
164 862.9849-863.9849 863.4849 -1.199e-004
156 &554.95849-855.9849 855.4849 -1.084e-004 8363.467
&7 765.9849-766.9849 T66.4849 -1.057e-004 23124307
42 740.9849-741.9849 741.4849 -8.297e-005
160 558.9849-859.9849 559.4849 -8.150e-005 13012.774
79 T77.9849-778.9849 778.4849 -B.065e-005
185 583.9849-884.9849 584.4849 -8.019e-005
<




.11 Sorted PLS coefficients

et R Selecting a few rows from the top and right-clicking, select “m/z tagging”.

No. | Use | Tao | |ahel miz PLS Coefficient = I ROIloo1 I ROK002 | ™
186 884.9849-885.9549 585.4849 -4, 106e-004
96 794.9849-795.9849 7954849 -3.880e-004 1145936.17
97 795.9849-796.9849 796.4849 -3.709e-004
&8 766.9849-T67.9849 T67.4849 -2.687e-004 89399.480 105269.24
187 885.9849-886.9849 .
158 856.9849-857.9849 a Copy All
99 797.9849-798.9849 l— m/z Tagging
159 B57.0849-858.9549 ROT Tagging
98 796.9849-797.9849 Add M5 Image
69 767.9849-768.9549 Set to the Ratio Denominator / Reduction of effect Size
70 768,9849-769.9849 myz Search
188 886.9849-887.9849 8874849 -1.588e-004 19271.791
184 882.9849-8583.9849 583.4849 -1.575e-004 30225.061
64 862.9849-863.9849 863.4849 -1.199e-004
156 854.9849-855.9849 855.4849 -1.084e-004 8363.467
67 765.9849-766.9549 T66.4849 -1.057e-004 23124.307
42 740,9849-741.9849 741.4849 -8.297e-005
160 858.9849-859.9849 859.4849 -8.150e-005
79 777.9849-778.9849 7784849 -8.065e-005 18737.652
185 883.9849-8584.9849 84,4849 -8.019e-005 18916.466
<




h.17 Tagging

Data Matrix Table

- W

Select whichever colours you like.

No. |Use |Tag | Label miz PLS Coefficient = I ROIDO1 I ROlDo2
186 584.9849-885.9849 585.4849 -4, 106e-004
o6 794.9849-795.9849 795.4849 -3.880e-004 114593617
97 795.9849-796.9849 796.4849 -3.709e-004 629022.64
68 766.9849-767.9849 767.4849 -2.687e-004 105269.24
187 585.9849-886.9849 5864849 —— e
158 856.9849-857.9849 557.4849 E %. . l_] D
o9 797.95849-798.9549 798.4849 . - . . .
159 857.9849-858.9849 858.4849 -1.902e-004
o8 796.9849-797.9849 797.4849 -1.869e-004
69 767.9849-768.9849 768.4849 -1.688e-004
70 768.95849-769.9549 7694849 -1.609e-004 23381.429
188 886.9840-887.9849 887.4849 -1.588e-004
184 582.9849-883.9849 583.4849 -1.575e-004 30225.061
164 862.9849-863.9849 863.4849 -1.199e-004
156 854,95849-855.9849 8554849 -1.084e-004
b7 765.9849-766.9849 7664849 -1.057e-004
42 740.9849-741.9849 741.4849 -8.297e-005
Tal 858.9849-859.9849 5509.4849 -8.150e-005
79 T77.95849-778.95849 7784849 -8.065e-005
185 883.9849-8584.9849 884.4849 -8.0719e-005

£




h.13 lTagging

Data Matrix Table

- u

In the “tag” column, the colour you selected as a tag are displayed.

Mo. | Use | Tag | Label m/z PLS Coefficient~ I ROI0O1 I ROlo02
186 - 884,9849-885,9849 B85.4849 -4,106e-004
96 - 794.9849-795.9849 795.4849 -3.880e-004
oF - 795.9849-796.9849 796.4849 -3.709e-004
68 - 766.9849-767.9849 767.4849 -2.687e-004
187 - 585.9849-886.9849 586.4849 -2.665e-004 34271.553
158 856.9849-857.9849 857.4849 -2.542e-004
ag 797.9849-798.9849 798.4849 -1.9352-004
159 857.9849-858.9849 558.4849 -1.902e-004 21195334
98 796.9849-797.9849 797.4849 -1.869e-004 237984.460
69 767.9849-768.9849 768.4849 -1.688e-004
70 768.9849-769.9849 769.4849 -1.609e-004 23381.429
188 B86,9849-857.9849 BA7.4849 -1.588e-004
184 £82.9849-883.9849 583.4849 -1.575e-004 30225.061
164 862.9849-863.9849 863.4849 -1.199e-004
156 B54.9849-855.9849 B55.4849 -1.084e-004 B363.467
67 765.9849-766.9849 T66.4849 -1.057e-004 23124307
42 740.9849-741.9849 741.4849 -8.297e-005
160 858,0849-859.9549 559.4849 -B.1502-005
79 T77.9849-778.9849 7784849 -8.065e-005
185 883.0849-854,9849 B84.4849 -B8.019e-005

£




h.14 Adding MS Images

Right-click and select “Add MS Image”

Data Matrix Table

No. | U Label m/z PLS Coefficient + I ROI0O1 I ROI0D2

186 684.9849-885.9849 885.4849 -4.106e-004 52242.364

794.9849-795.9849 7954849 -3.880e-004 1029824.289
795.9849-796.9849 796.4845 -3.709e-004 561465.069

1145936.17
a7

&'
fra}

2] =
68 766.9849-767.9849 767.4849 -2.687e-004 §9399.480 105269.24
187 B85.9849-886.9849 Copy
158 B56.9849-857.9549 Copy All
99 797.9849-798.9849 m/z Tagging
159 B57.0840-858.9849 A0 Taaaing
g 796.9849-797.9849 E Add MS Image
= e = Set to the Ratio Denominator / Reduction of effect Size
myz Search
70 768.9849-769.9849 N
188 586.9849-857.9849 B87.4849 -1.588e-004 19271.791
184 B82,9849-853.9849 583.4849 -1.575e-004 30225.061
164 £62.9849-863.9849 B63.4849 -1.199e-004 7421.796
156 B54,9849-855.9849 B55.4849 -1.084e-004
67 765.9849-766.9849 766.4849 -1.057e-004 23124307
42 740,9849-741.9849 741.4849 -8.297e-005
160 £58,9849-859.9849 B59.4849 -8.150e-005 13012.774
79 777.9849-778.9849 778.4849 -B8.065e-005 18737.652
185 £83.9849-884.9849 5844849 -8.019e-005 18916.466




h.15 Create an MS image trom the PLS results

B Fic View Scarch Settings Option  Extensions

RO Setting

Collectively
precsiill

Data Matrix

Pre-processing
Setting

e

Pre-processing

Data Matrix
Setting

>

Data Matrix
Calculation

Differential Anal,

PCA Calculation

.o

PLS Calculation

Help
ROl List s
No. Use File Name ROI Na... Attribute
1 Testicle_9A... | All Group A
2| « | Testicle 9A.. | ROI0O1 Group A
3| « | Testicle 8A.. | ROIDO2 Group B
4| « | Testicle 9A.. | ROI0O3 Group C
5 Testicle 9A... | ROIO04 Group D
< >
Analysis Parameters = &8
[ ]
No. Name Value
1| Normalize TiC
2 | Normalilze Reference Value Setting | Off
3 | Normalilze Minimum Threshold(%) | 0
4 | Data Matrix Analysis Method Non-tar
5 | m/z Range 699.984¢
6 | Tolerance/Bin Size (Da) 1.0000

-

Labeling

@

Exclusion List

w

Threshold Setting

| CUsers¥yamac¥Dropbox (¥

Data Matrix Table

i & E S {FAT¥Yamaguchi_data¥demo_data_etc¥DemoData¥IMDX¥for_web_material 001.rpf*

T X NS Image

= 1 +
@ Display oAl
No. |Use |[Tag | Label m/z PLS Coefficient~ I ROI0OT I ROlooz | ™
186 I c2:.9849-535.9849 885.4849 -4.1062-004
% I 794.5849-795.9849 795.4849 -3.8802-004
a7 - 795.9849-796.9849 796.4843 -3.7092-004
68 - 766.9849-767.9849 4849 -2.687e-004
187 - 885.9849-886.9849 886.4849 -2.665e-004 34271.553
158 856.9849-857.9849 857.4849 -2.542e-004 35594.351
29 797.9849-798.9849 798.4849 -1.935¢-004
159 857.9849-858.9849 858.4849 -1.902e-004
%8 796.9849-797.9849 7974849 -1.8692-004
69 767.9849-768.9849 7684849 -1.688e-004
70 768.9849-769.9849 769.4349 -1.6092-004 23381.429
188 886.9849-887.9849 887.4849 -1.588e-004
184 882.9849-883.9849 883.4849 -1.575e-004
164 862.9849-863.9849 863.4849 -1.199e-004 7421.796
156 854.9849- 9849 855.4849 -1.084e-004
&7 765.9849-766.9849 766.4849 -1.057e-004 23124307
42 740.9849-741.9849 7414849 -8.297e-005
160 858.9849-859.9849 859.4849 -8.150e-005
79 777.9849-778.9849 778.4849 -8.065e-005 18737.652
185 883.9849-884.9849 B884.4849 -8.019e-005 18916.466
<
Graph v

e~ MS images have been created for m/z values that are rich in ROI1.
Tags have also been applied to the MS images.

STy

m/ztTolerance:

886.48492+0.5000

d Name/Comme:

885.9849-886.9849

File Nam
Testicle 9AA_PI_SL 5x_1_AREAQ1.i
mx

Copy Information

#E Arithmetic Operations

€& Superimposition
C D.. File Name
O | Testicle_oaA
esticle_ 9AA_PI_SL_5x_1_AREAO01.imdx
O | Testicle_oaA
O | Testicle_oaA
766.9849-767.9... 794,9849-795.9...
767.48492 795.48492
5‘
oo
TiC
< >

795.9849-796.9...
79648492

884.9849-885.9...
885.48492

885.9849-886.9...
88648492

>
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