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Hardware Requirements for TSEN.exe

OS: Windows XP, Vista, 7 (English Edition)
This version is only for 64 bit OS.
More than 10 GB RAM is recommended for large data.

Installation of Statistical software “R” is required. Freely
downloadable from the site below.

http://cran.md.tsukuba.ac.jp/bin/windows/base/

netCDF data from Agilent, Waters, JEOL (GC and LC) have been
confirmed to work.

Don’t touch the computer keyboard during first minute, because
this tool automatically types the required information instead of
you. Please save and close important files before starting the tool
(Don’t place the important files at “My documents”, for safety.).

Data for demonstration is available via the following link (Japanese
site).

http://www.nies.go.jp/analysis/member.html#tdownloads




How to Operate 1

§3T—SEN exe special edition (64 bit version)
- Chopse files -

Sellect odf file for T-SEN processzine

[ File.. §

Sellect database cav file for T-5EM processing
File..

- Select save fles position -

- T-5EN Packsge instiiation -

() Install Packages. Check that you are onling!
(%) Package T-SEN and nedf are installed

- Oheck your A version —

GIICINEINCHIS

R-2142 Input your R wersion for using.

[ Place of R folder iz [Program files] Check off if G drive directly
IR iz 32 bit werzion. T-5EM with spetial edition iz needed.

Separation parameter | Mass parameter

wo-dimensional * | Select dimension,
Ta BazelS.cearch: Search range of base IS for RT correction in entire chromatogram §+ gec),
01 Rangecarrect: The deeree of peak range correction after peak finding (£ sec).
a8 zearchrangex—axis Search range in firgt GG (+ zec) Rounded to MPereod each in 20
05 Searchrange.y-axis: Search range of a peak in second GG (£ zec). 20 anly
4 MPeriod: The modulation time period.
-13 Phaseshift: The time of phase shift.

T-5EM run

Sellect save folder and input file name. Two chromat pictures Cjpe) and a result file {cev) are created.

(DChoose the data that you
want to analyze (.cdf).

(2Choose the database file
that includes your target
compounds (.csv).

3)Set the output folder and
file name.

@In the first time, installation
of program packages are
needed. Choose the upper
one.

(B)Set file path for calling “R”.
You need to recognize where
and which version of “R” is
installed on your computer.
Located at C drive directly or
“Program Files”? Is this a 64
bit OS? Is the version number
right?



How to Operate 2

LIz J£ DIT Yersion, 1—oEN WITH 2petial edition 1= nesded.

Separation parameter | Mass parameter

mo-dimenzional | Select dimenzion.
0 BazelS.cearch: Search range of baze IS for RT correction in entire chromatogram (+ zec).
01 Ranege.correct: The deeree of peak range correction after peak finding (£ sech
g searchrange x-axiz: Search ranee in first GG (+sec). Rounded to MPereod each in 20
0.3 Searchrangey-axis: Search range of a peak in second GG (£ sech 20 only
4 MPeriod: The madulation time period.
-1 Phazezhift: The time of phasze shift.

T-5EM run

e Set the parameter of separation in your data. 1D or 2D data?

”n »n

* |ncase of 1D, “Search.range.y-axis”, "Mperiod” and “Phase.shift” are not
used, so you don’t need to change the default settings.

e If you apply LC data, the values of “search.range.x-axis” and
“Range.correct” should be set to larger values. Be sure that the default
setting is for GCxGC.



How to Operate 3

¥ M IS G OIT YEFSION, 1—aE M WITHh SpETIAI BOITION 12 NES0e.
Separation parameter | Mass parameter
fccurate M3 | Select M5 tyvpe.

B CountMS: The number of M3 counting for searching/assignment of target compounds.

Taolerance (m/z) = HR.wideorder * HFE.wide.order fluc

0.0 HR.wide.order: The decimal point position in accurate mass.
B HR.wide.order fluc: The deeree of fluctuation.
0 MSthrethold: The minimum threshold of on intensity.

T-5SEM run

e Set the parameter of Mass in your data.
e Accurate or Nominal MS?

* |f you chose “Accurate MS”, information on mass accuracy (Tolerance) is
needed. Input the parameter according to the screen displays.

* |nthe case of nominal MS, “HRwide.order” and “Hrwide.order.fluc” is not
used, so you don’t need to change the default setting.

e After setting all the parameters, click the “T-SEN run” button.



Screenshot of the Tool Execution

IR reui (645it] s e
J7Al BE HAREE 1A ED

IR r console IR R Graphics: Device 2 (ACTIVE) [ |2l

> savepath <- "C:/Users/calculate/Desktop/testtest” 4
> savepathfullword <- strsplit (savepath,"™/"™)[[1]]
> poslength <- length(savep
> savefilename <- savepathfull 1
> savefolder <- paste(savepath [1: (poslength-1) ], col 3
> 39:rce(“C:stersfca;c:;atefC_SENz.RH
» diment.input <- 2

> MSmode.input <- "HRscan™

» countMS.input <-5

» firstISrange.input <-70

15000

10000

GC2 (sec)

> searchrange.input <-0.1
> Nativerange.input <-8
> searchfactor.input <-0.5 1
> HRwideoder.input <-0.01
» HRwideoderfluc.input <-5
> MPeriod.input <-4
» MSthrethold.input <-0
> Phaseshift.input «<--1.3
» warning ("More than ten min for finishing. Type Esc key f

a2y S 20 30 40 50
More than ten min for finishing. Type Esc key for stopping] B
> OSEN (0SENdata=cdf.dat, database = csv.database, countMs GC1 (min)

5000

4| 1 | k ‘

If all the parameters are correctly set, “R” will boot up and your setting will
be loaded. Don’t touch to keyboard during this process.

If all the code is loaded in “R”, target search will be started.

Generally, it takes 4 seconds for 1 compound search in GCxGC data. If you
have 100 compound list, it takes around 10 minutes for all the calculation.

After the calculation, you can find the output files, such as XXXTIC.jpeg,
XXXCombinedEIC.jpeg and XXX.csv (the file names depends on your setting),
in the folder you set.



Sum of lon intensity OUtPUt ('CSV) Flle

(see Analytica Chimica The positions (RT1, RT2 and pixel)
Acta, 778, (17), 54-62, where the peaks were detected

2013. for details) \ 4 Intensity ratios of native to IS.

? D E F IA I ) iy K. * il

A B [E]
1 _IODmp:und Corhined (S Moise canc Moise num{RT1 [min) RTZ2 (sec) peak top ILIS/Mative IDof IS ISratio ISratio fitting
2 113C-237 30000568 1655138 a hl 22 202 18534 1 0 0 0
& 213C-136,F 372666 214547 5 59 2068 118 16180 1 1 0 0
4 313C-23,7,F 5512358 1226453 3 57 222 153 18533 1 2 0 0
5 413C-2,3,7,0 3985601 48358689 1 L] 2275 147 159328 1 3 0 0
4] E13C1 23 45608509 Inf 0 57 2535 107 23257 1 4 0 0
7 13023534 4065383 1372288 4 55 7E15 135 24476 1 5 0 0
o T13C-1,237 3445045 TF21 0077 a G0 26 4 087 24868 1 G 0 0
o B13c1,23, 7197506 33626563 3 74 2875 052 28354 1 7 0 0
10 913C1,23, B610535 3375983 5 74 2875 052 28354 1 8 0 0
11 1013C-234 180154 1365074 4 73 2928 1103 20215 1 9 0 0
12 11130123 G22425 3 Inf 0 E 2055 036 2R602 1 10 0 0
13 1213C1.23F 5370173 1252053 11 61 2955 036 20602 1 11 0 0
14 13 13Cc—.,2,3, 3516363 7238645 a 61 2975 0f3 20812 1 12 0 0
15 14 13C1,2,3, 4138531 11569086 4 &1l 30M 79 30320 1 13 0 0
16 15 13C—1,2,3, 3693607 7212165 G [ala] 31.35 02 32320 1 14 0 0
17 16 13C—1,2,3, 2666204 3623173 1 L=l 32.35 016 33830 1 15 0 0
14 1713C1 23 3697781 5040314 1 70 3281 024 34548 1 16 0 0
15 18 13C-0CDI 40704868 3542264 1 g4 34 88 016 37677 1 17 0 0
20 19 13C-0CDF 4437467 344 8085 G 61 35 M 0z 37880 1 18 0 0
21 202378-TC 2685337 LHLET A0 4 51 222 2102 18534 o} 2 4835148 0
22 21 2378-TC 2085355 1425877 12 70 2275 147 159328 0} 3 5258918 0
23 221 2378-F 2430828 1882560 4] g7 2535 107 23257 u] 4 B 439380 0
24 23 23478-F 2506315 BOZE7T745 5 g0 7E15 135 24476 u] 5 L04E164 0
25 2412378-FP 1571282 45845105 2 G5 26 4 a7 24868 0} G 4560985 0

e The results of compound assignment and its ion quantified value is reported (Sum of
ion intensity is calculated and adjusted by several ions which you set, and finally the
intensity of the first ion in the database is returned.). The intensity ratio of native to IS
whose combination is set in database is also calculated.



About the Database

_ % Put the number of compound ID of
RT correction

IS corresponding to the native (IS

Compound ID 1:RT is corrected based on this . o
ool : 4 y and native combination is
compound peak. . . .
IDs di ow0 are.f'not. 0 R'IP' tp ted determined from this setting) . In
) :RT is not corrected. .
usedfor 9“3”“ Ication : 5 the case of IS, just use the IS
They are just used for IS (1) or native (0): aumber
RT correction. Please always start from 1.
' ‘ ’ " ' MS fragment
it E [ 0 E F G T ELKMCF [} R = T L W
Compound Abriviation Group Mamn Ptocarrect  Internal Standard  Peak [1Peak I(IS Mative ref PHEEECE | M= 1 M52 M5 3 M54 M55 M5 6 M5
-2 13C-2378-TCDF PCDD 1 1222 083 0 {E453-r 21706283 21504295 31993246 212092242 31692021 232192677
IS Ric-¥% 15266677 12887926 00872200 44107563 25260874 232236481 1
—_— 1 13C-1,3.68-TCDD PCOD i} 1 20K3 nnnt 1 -¥[Ep 3359437 33194479 33693219 26797001 26996701 20400319 3
119855 12049672 10114774 30722124 B127712 GBRR02R01 28R17746 2.
2 13G-2.3.78-TCDF PCDD 4 1 22 0334 20413055 31785283 31594325 31993246 2519708 25346762 13203453 3
o0 [ 13 Za7a-To0F FGOD i I TIT T [ 30559596 30389901 30780430 2009400 24293661 17100352 3
o 22036902 1763THT 10841941 40036323 39958859 38946943
Nati\[e T8=-Ti~nnN Prnin n n an 37 nara a | 291 8qnRR 219894991 29988787 QRR Q9147 9RA Q2932 192497NRd 2

e Calculation starts from the top of this list. It start from IS, then the same group of native
is calculated. After that, ISs of next group are started again. The same process is
repeated over other chemical list in this order.

e Information of one compound is stored in two rows. First row is for m/z. Second row is
for relative intensity (total should be 100%).

e Cells from “I” to “P” is available for remarks, in case you want to use them.

e Inthe calculation, IS or native is judged by the information in the cell “E” (1S=1,
Native=0).

e Corresponding ID of IS should be put in the cell “H” for its Native. Intensity ratio is
calculated from this combination. In the case of IS, you don’t need to enter a value.



Precautions

-About the source file

e Keep the position of source file “T_SEN.R” with the same
position of TSEN.exe file.

-If the software freeze, exit from it by clicking icon in bottom
light.
-License: Artistic License 2.0

-Disclaimer: Any hard- or software damages, data losses and
false inferences caused by using this software is not guaranteed.

-Please cite this tool as Zushi et al., Anal. Chim. Acta (2013) 778,
54-62.



