LOWESS normalization tutorial

Objective

The normalization part of MS-DIAL and MRMPROBS programs was separated. The
powerful mathematics especially for cohort studies is essential to normalize the drifts of MS-
signal intensities. The basic concept of this method is to use the intensities over an analytical

run of 'quality control (QC)' sample which is a mixture of all biological samples.

Briefly, measurement data of QC samples are smoothed by the LOWESS of the single-degree
least-squares. And then, the coefficient values between QC samples are interpolated by the

cubic spline. Lastly, the entire datasets is aligned to the spline result.

Experimental design
The QC samples should be periodically (5-8 samples each) analyzed throughout an analytical

run as shown the below figure.
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How to use

1. Text (tab-delimited) data table should be prepared. The first, second, and third columns
should contain the sample name, QC or Sample by TRUE or FALSE, and injection order,
respectively. Then, from the fourth column, each cell should include the intensities of

each metabolite.

hiame Ty Order i Acylcamiti Acylcarriti it Acylcarniti Acylcarmitii Acylcarrit ita Cholic acidChalic ack
01 _Serum mic TRUE 1 3359 18385 S111 14118 4548 9822 2474 25013 2206 2840 924
02 Serum Human 0l FALSE 2 6924 4141 1088 8243 Ia a109 ne  37aM 293 o 1466
02 Serum Human 02 FALSE 3 100 3140 1014 8526 2746 4707 3348 39560 487 B41 L]
0f Serum Human 03 FALSE 4 8468 aoma 1048 9474 2598 aam 4543 A5626 aar 481 844
02 Serum Human 04 FALSE 5 04 3053 1064 10486 3128 6766 4200 62905 400 533 110
0 Serum Human 06 FALSE ] 6159 3097 1240 a7 3684 1065 3226 12006 386 B4 650
03 Serum mixc TRUE 7 2884 1688 2452 16144 G100 10428 2568 34260 1533 2841 1733
04 Serum Human 06 FALSE [} 054 3165 1610 805 376 az01 5835 106827 a4 237 1133
04 Serum Human 07 FALSE L] 9685 38 1161 mE4 2647 5158 ST 125700 204 585 LRI
04 Serum Human 08 FALSE 0 5931 2431 1261 8026 2501 5467 3845 107253 281 395 1245
4 Serum Humsn 08 FALSE 1 7370 e 1453 1932 3682 7565 4326 147654 408 803 1634
04 Serum Human 10 FALSE 2 6829 984 1054 8224 425 7680 4973 170562 57 638 1182
05 Serum mix TRUE 3 s 2601 64 17444 3554 4384 3538 47212 2062 3430 1262
06 _Serum Mouse 01 FALSE 4 408 853 4033 12900 3438 ELL 1089 BAETE 2747 1832 1328
06 Serum Mouse 02 FALSE 5 a 2053 3503 14436 3640 aaz8 640 61061 1351 T4 1484
Of Serum Mouse 03 FALSE [ 263 71 4302 16044 3457 8953 2400 62195 1873 1526 1248
06 Serum Mouse 04 FALSE 7 512 866 3789 15655 3482 8572 128 60569 1631 76 164
06 Serum Mouse 05 FALSE 8 263 928 aTs 15062 314 6807 1708 64360 1475 773 564
07 Serum mic TRUE 19 2640 2760 arss 19587 4663 8339 2872 53824 800 1791 1386
08 Serum Mouse 06 FALSE 20 306 1104 5248 14045 2020 1041 2001 65475 1404 6 1475
08 Serum Mouse 0T FALSE Fa] 204 967 5128 16422 4064 9791 & 0618 1773 1373 1063
08 Serum Mouse 08 FALSE 22 102 2083 4680 14335 4332 9953 262 78085 2355 768 1142
08 Serum Mouse 08 FALSE 23 136 731 4421 15125 4066 a166 1442 84253 1880 748 511
08 Serum Mouse 10 FALSE 24 L] 906 4270 14311 4770 100 26 1474 984 1840 B40 737
09 Serum mix TRUE 25 2820 1438 4564 16352 5008 10186 2624 81079 202 172 1906
10 Serum Rt 01 FALSE 26 5 1744 5468 17243 5752 10812 196 2603 3556 4518 1166
10_Serum Rat 02 FALSE 27 120 1845 4802 21842 8118 168 3058 23142 6138 T 1705
10 Serum Rt 03 FALSE 28 502 1800 5502 22845 6566 02 3225 2347 3369 6169 1000
10 Serum Rat 04 FALSE 29 508 &on 5599 22320 GOCE 9664 ALY 29070 5908 43468 e
10_Serum Rat 05 FALSE 30 665 3223 4BEA 20873 7827 7356 2140 26074 3735 5000 2082

11 _Serum mix TRUE N 2459 58z 4668 14925 SE55 8243 2807 a0 1951 z2m 844



Open 'LowessNormalizationSample.exe'

Click 'Browse' and select your data matrix.

Click 'Load'. You will find your QC number and the minimum span number for LOWESS

smoothing if you can correctly load the data matrix.

If you click 'Span opt.', you can see the optimal 'Span' value which is coming from 'seven-

fold cross validation' in the QC samples.

Click 'Export’, then you will find the normalized result in the same directly of your data.

Lowess normalization tool = B

File path: |C:\Users\tensa_000\DropboxPRIMe homepage\LOWESS-Normalization\RawData. it | Browse H Load ‘

Spam: |0.64 QC number: 7 Minimum size:  0.37  Maximum size: 1 | Span opt. || Export |




