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Causal relationships 
between the instrument tunes (   )
and the QC indicators (   )

Drying
Gas

Gas
Temp Nebuli zer

Oct 1 RF
Vpp 1

VCap

Lens 2Lens 2
RF Ph

Cell Entr Top Slit

Bot Slit

Puller
Offset

Acc
Focus

MCP
Amp

Offset

Turbo 2
Speed

Corona

Sheath
Gas Flow

resolu-
tion 200

resolu-
tion 700

average
accu racy

inst ru-
ment
noise

isotopic
presence

fragmen-
tation
305

baseline
25 650

baseline
50 650

signal

s2b
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'12%30:04304C:Z%:FF=9:C1%:335723%01:0%012%4;30=572;0%F=232=Y23%403%F=9F2=0423%]4014;%

012%F2=498%9>%012%3058G$%">%012%4;30=572;0%F2=>9=7:;C2%=27:4;3%012%3:72%]401%9;ZG%Z400Z2%

93C4ZZ:049;3S%:FF=9F=4:02ZGS%:;G%\5:Z40G%4;84C:09=%8923%:3%]2ZZ$%'153S%72:35=4;<%\5:Z40G%

4;84C:09=3%=2F2:028ZG%9Y2=%0472%7:^23%40%F93346Z2%09%82=4Y2%C9;>482;C2%4;02=Y:Z3%>9=%012%

2[F2C028% 72:;S% 9=% 012% =:;<23% 01:0% :=2% C9;3482=28% :3% i<998j% 9=% i6:8j% >9=% 2:C1%

4;84C:09=$%";%0143%:FF=9:C1S%]2%532%\5:;04Z23%09%C97F502%35C1%=:;<23S%:3%399;%:3%

2;95<1%8:0:%43%<2;2=:028%:;8%309=28%4;%012%8:0:6:32$%V2%320%bH%72:35=272;03%9>%012%

`?%3:7FZ2%09%62%2;95<1%09%CZ:334>G%>5=012=%Y:Z523%9>%\5:Z40G%4;84C:09=3%:3%i<998j%9=%

i6:8jS%4$2$S%]4014;%012%2[F2C028%4;02=Y:Z%9=%;90$%'143%;5762=S%19]2Y2=S%43%9;ZG%27F4=4C:Z%

:;8%=27:4;3%:%C9;>4<5=:6Z2%F:=:7202=%4;%012%FZ:0>9=7$%

%
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! %1!

' 143%:FF=9:C1%7:G%;90%62%9F047:Z%>9=%Z9;<40584;:Z%3058423S%62C:532%40%8923%;90%:8:F0%

09% 012% C1:;<23% 4;% 012% 4;30=572;0% 30:02%9Y2=% 0472$% ";02=Y:Z3% 82=4Y28% >9=% 012% >4=30%; %

72:35=272;03%]4ZZ%62%:FFZ428%09%012%8:0:%>9=2Y2=$%R93346Z2%2>>2C03%9>%4;30=572;0%:<4;<%

:;8%1:=8]:=2 %=2FZ:C272;03%]4ZZ%62%4<;9=28$%'9%F902;04:ZZG%:CC95;0%>9=%0127%:;8%09%

7:^2%012%3G3027%:8:F0:6Z2S%]2%47FZ272;028%:;9012=%:FF=9:C1%6:328%9;%7:C14;2%

Z2:=;4;<$%"39Z:049;%A9=230S%:;%5;35F2=Y4328%720198%>9=%950Z42=%8202C049;S%43%5328%09%=2T

2Y:Z5:02%:ZZ% 012% 2;0=423% 4;% 012% 8:0:6:32% :3% 399;% :3% :% ;2]% `?% 72:35=272;0% 43%

:C\54=28$% '143% ]:GS% 012% FZ:0>9=7% :8:F03% 09% 012% <=:85:Z% 027F9=:Z% 8=4>03% 4;%\5:Z40G%

4;84C:09=3S%]14Z2%304ZZ%624;<%C:F:6Z2%9>%8202C04;<%:;97:Z423$%Q2C:532%9>%01:0S%9;ZG%;_ +H%

72:35=272;03%:=2%320%:3 %:%74;4757%;5762= %9>%2;0=423%09%:FFZG%012%720198$%

%

Q901% 7201983k% F=284C049;3% :=2% C9==2C028% >9=% 012% 0GF2% 9>%012% \5:Z40G%4;84C:09=$% A9=%

4;30:;C2S% Z9]% 7:33% :CC5=:CG% Y:Z523% :=2% ;90% 0=2:028% :3% 950Z42=3S% 34;C2% :% 37:ZZ%

84>>2=2;C2%620]22;%2[F2C028%:;8%72:35=28%=`U%Y:Z52%>9=%:;%49;%43%8234=28$%Q4<%34<;:ZT

09T;9432%=:0493%:=2%;90%0=2:028%:3%950Z42=3S%34;C2%14<1%34<;:ZT09T;9432%=:049%43%F=2>2=:6Z2S%

4;% <2;2=:Z$% A9=% 9012=% C:323S% :8d53072;03% :=2% 7:82% 9;% 09F% 9>% 012% :>9=272;049;28%

7201983%09%C97F2;3:02%>9=%:=04>:C03%C:5328%6G%Z400Z2%8:0:%:Y:4Z:6Z2%B4$2$S%]12;%012%090:Z%

;5762=%9>%`?%3:7FZ23%4;%012%8:0:6:32%43%304ZZ%37:ZZE$%

%

";%95=%2[F2=42;C2S%6901%7201983%09%8202C0%:;97:Z423%1:Y2%319];%3474Z:=%=235Z03S%]12;%

:FFZ428%09%012%8:0:%3G3027:04C:ZZG%:C\54=28%]4014;%+.%79;013$%(9]2Y2=S%4;%75Z04T8:G%

:C\5434049;3S%]2%322%"39Z:049;%A9=230%09%62%F=2>2=:6Z2%852%09%403%:8:F0:64Z40G%:;8%=2Z:04Y2%

=96530;233$%"39Z:049;%A9=230%43S%012=2>9=2S%:%82>:5Z0%720198%4;%012%FZ:0>9=7$%

%

<2:!12,=&)2 !

V2% 5328% @% #14;G% >=:72]9=^% 09% 47FZ272;0% :% ]26T32=Y4C2% F=9Y484;<% 532=3% ]401%

<=:F14C:Z%=2F=232;0:049;%9>%012%8:0:%:;8%:;:ZG04C3%B2HMNGF'-8E$%'12%Z:G950%C9;0:4;3%

01=22%0:63c%$4==#'7 S%%'&-@$%:;8%%#36&%C97F9;2;03$%'12!$4==#'7 %0:6%:ZZ9]3%532=3%09%

32Z2C0% :% `?% =5;% 6G% 8:02% :;8% 09% 322% 19]%012% C9==23F9;84;<% \5:Z40G%4;84C:09=3%:=2%

:Z4<;28%:<:4;30%012%>5ZZ%8:0:320$%#C9=2%9>%012%32Z2C028%=5;%:;8%012%8430=465049;3%>9=%2:C1%

720=4C%:=2%843FZ:G28$%'12%%'&-@$%0:6%82F4C03%027F9=:Z%F=9<=23349;%>9=%012%32Z2C028%

4;84C:09=S%7:=^4;<%9Y2=:ZZ%=5;%\5:Z40423$%'143%:ZZ9]3%09%322%:;8%:;:ZG_2%2:C1%720=4Ck3%

621:Y49=%=20=93F2C04Y2ZG$%M4;2:=%0=2;83%:=2%C97F5028%:;8%Y435:Z4_28%:3%]2ZZS%]14C1%
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! &3!

12ZF3%8202C04;<%<=:85:Z%Z933%9>%32;3404Y40GS%<:4;%9>%84=0%4;%012%3G3027S%20C$%A4;:ZZGS%012%

%#36&%0:6%2[FZ4C40ZG%319]3%012%Y:Z523%9>%012%\5:Z40G%4;84C:09=3%>=97%012%8:0:6:32$%U:Z523%

CZ:334>428%:3%i<998j%9=%i6:8j%:=2%C9Z9=28%4;%<=22;%:;8%=28S%=23F2C04Y2ZG$%

%

BD+-'+,-'-*1 !

%

'12%395=C2%C982%9>%012%##'%FZ:0>9=7%C9=2%B=:]%34<;:Z%F=9C2334;<S%>2:05=2%2[0=:C049;%

:;8% 2;<4;22=4;<E% 43% :Y:4Z:6Z2% :0%100F3cqq<40156$C97q_:769;4TZ:6q##' TFZ:0>9=7TC9=2$%

'12% `?% 8:0:6:32% :;8% 012% #14;G% :FF% 9>% 012% ]26T32=Y4C2% :=2% :Y:4Z:6Z2% :0%

100F3cqq<40156$C97q_:769;4TZ:6q##' TFZ:0>9=7T314;G$%%

%

B.E0&F'$42$)$0*/ !

%

'143% F=9d2C0% ]:3% 35FF9=028% 6G% <=:;03% >=97% 012% #0=:02<4C% A9C:Z% /=2:% R2=39;:Z4_28%

(2:Z01%:;8%@2Z:028%'2C1;9Z9<423%BR(@'E%9>%012%&'(%!97:4;$%

% %
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! &2!

<855'$)$0*+%1!)+*$%-+' !

%

)CLIF'-4P' &[F2C028%49;3%9>%`?%74[%:;8%65>>2=$'

! ?4'@"A'"965 ! ! ?4'@"A'"965 !

B! :9@=9$6< ! @CD! 8E=&! ! B! :9@=9$6< ! @CD! 8E=&!

2!

>=44"()"!

21#F3/"%! @)A*A=7! ! "%!

C"!4%&$!$G"/=)$(/-
=/(G!

%2"F1%1$! @)A*A=7!

" ! 21$F3/%1! @)A*A=7! ! "&! %2#F1&"0! @)A*A=7!

#! 21%F3/1"! @)A*A=7! ! "/ ! %2$F1&&"! @)A*A=7!

$! 2/1F3%&1! 9+,:678* ! ! "0 ! $&0F1&1&! 9+,:678* !

%!

0%&/$)=H$%"!

#3%F31&"! @)A*A=7! ! "1 !
<!(/$#=I

4%&$!$G$G"/=)$(/-
=/(G!

&2"F1%#2! @)A*A=7!

&! #3&F311%! @)A*A=7! ! #3! &2#F1%&$! @)A*A=7!

/ ! #3/F23"1 ! @)A*A=7! ! #2! &2$F1%10! @)A*A=7!

0! 212F3&02! 9+,:678* ! ! #" ! %&0F1&#"! 9+,:678* !

1!

.%J")G=H$%"!

"&$F303&! @)A*A=7! ! ##!

C"!4%&$!$'"'!=I
G"/=)$(/-=/(G !

/2"F1$&/ ! @)A*A=7!

23! "&%F30$3! @)A*A=7! ! #$! /2#F1%33! @)A*A=7!

22! "&&F30/#! @)A*A=7! ! #%! /2$F1%#$! @)A*A=7!

2" ! 200F111&! 9+,:678* ! ! #&! &&0F1%&0! 9+,:678* !

2#! "#"F3%$$! 9+,:678* ! ! #/ ! &$&F1%$1! 9+,:678* !

2$!

<!(=1/()$%$)"-
=/"'$)(G" !

$##F"3"&! @)A*A=7! ! !

2%! $#$F"3%1! @)A*A=7! ! *$FF&%'"965!

2&! $#%F"31#! @)A*A=7! ! B! :9@=9$6< ! @CD! 8E=&!

2/ ! $%#F"300! ,BB5-* ! ! 2!
K3<-

LK$1$'=&!()" M-

2#0F3""$! @)A*A=7!

20! ##/F2$#1! 9+,:678* ! ! " ! 2#1F3"%0! @)A*A=7!

21!
C")'=G"/= I
4%&$!$;"2'N%!

#&0F1/&3! @)A*A=7! ! #! 2$3F3"12! @)A*A=7!

"3 ! #&1F1/1$! @)A*A=7! ! $! K?O-
LK"A=P(#-LEKQ-EKQ-

RKI'"'!=4%&$!$I
2!$2$ANM-

2;$#2;=H()" M-

1$3F3331! @)A*A=7!

"2 ! #/3F10"/ ! @)A*A=7! ! %! 1$2F33$"! @)A*A=7!

"" !
RIK"2'=G"/= I

4%&$!$$/'N%=)(%()"!

%23F32%3! @)A*A=7! ! &! 1$"F33/&! @)A*A=7!

"# ! %22F320$! @)A*A=7! ! ! ! ! !

"$ ! %2"F3"2/! @)A*A=7! ! ! ! ! !
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! &"!

2HMNGF'-4P'&[:7FZ23%9>%`?%>2:05=23%=2Z:028%09%012%2[F2C028%49;%F2:^3$%

' '



;<,=*7+!"! !! !!'! )C)*76!)5@*,(@?@*C!*7)*@8:!=?,*9A+6!9A+!
58*,+:7*7BD!<@:<E+7)A?5*@A8!6,))!)=7-*+A67*+C !
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! &#!

)CLIF'-8P' `?%4;84C:09=3%823C=4F049;3$%

!"# $%&$'()*+,#

- # %(./ # 0,/1&*#'*&/ # &/,'+$0)$*%#

2# /01234-5267#++8 mz_Caffeine / peak_width_Caffeine  90:14/0;89<=82>8?:>>05608;5@5;0;8AB8-.08
:@0/:C08D5;-.82>8-.08E0:F8

3# /01234-5267(++8 mz_Perf_acid / peak_width_Perf_acid  
90:14/0;89<=82>8G0/>342/2-0-/:;0H:625H8
:H5;8;5@5;0;8AB8-.08:@0/:C08D5;-.82>8-.08

E0:F8

4# :@0/:C07:HH4/:HB8 sum(mean_abs_mass_accuracy_array) / n_ions  14982>890:68:A1234-089:118:HH4/:HB8
>2/8:338"(852618;5@5;0;8AB85-18649A0/8

5# H.095H:37;5/-8 sum(chem_bg_intensity_array)  14982>8:33856-0615-5018568-.08H.095H:38
A:HFC/246;81H:68

6# 561-4906-7625108 sum(noise_intensity_array)  14982>8:33856-0615-5018568-.08;0-0H-2/8
6251081H:68

7# 512-2E5H7E/0106H08
sum(abs(mean_iso_ratios_diffs_array)) / 

length(mean_iso _ratios_diffs_array)  
14982>8:338512-2E08/:-521I8;5>>18J568

:A1234-08649A0/1K8;5@5;0;8AB85-18649A0/8

8# -/:6195115268
mean_intensity_Perf_acid / 
mean_intensity_Fluconazole  

90:682>8-.08G0/>342/2-0-/:;0H:625H8:H5;8
56-0615-B8J9<=8L(!#K8;5@5;0;8AB8-.08
M34H26:=230856-0615-B8J9<=8L"+&K8

9# >/:C906-:-5267"+&8
mean_intensity_Fluconazole_fragment / 

mean_intensity_Fluconazole  

90:682>8M34H26:=2308>/:C906-856-0615-B8
J9<=8L!*!K8;5@5;0;8AB8-.08M34H26:=2308

56-0615-B8J9<=8L"+&K8

: # >/:C906-:-5267(!# 8
mean_intensity_Per f_acid_fragment / 

mean_intensity_Perf_acid  

90:682>8G0/>342/2-0-/:;0H:625H8:H5;8
>/:C906-856-0615-B8J9<=8L'')K8;5@5;0;8AB8
-.08G0/>342/2-0-/:;0H:625H8:H5;856-0615-B8

J9<=8L(!#K8

2; # A:1035607#&7!&+8 percentile(chem_bg_intensities_150_250, 25)  
#&-.856-0615-B8E0/H06-5308>/298:8N!&+$8

#&+O89<=8/:6C082>8:8H.095H:38
A:HFC/246;81H:68

22# A:1035607&+7!&+8 median(chem_bg_intensity_array_150_250)  90;5:6856-0615-B8>/298:8N!&+$8#&+O89<=8
/:6C082>8:8H.095H:38A:HFC/246;81H:68

23# A:1035607#&7'&+8
percentile(chem_bg_int ensity_array_650_750, 

25)  

#&-.856-0615-B8E0/H06-5308>/298:8N'&+$8
(&+O89<=8/:6C082>8:8H.095H:38

A:HFC/246;81H:68

24# A:1035607&+7'&+8 median(chem_bg_intensities_650_750)  90;5:6856-0615-B8>/298:8N'&+$8(&+O89<=8
/:6C082>8:8H.095H:38A:HFC/246;81H:68

25# 15C6:38 sum(mean_intensity_array)  14982>890:6856-0615-5018>2/8:338"(852618

26# 1#A8
mean_intensity_3Hepta / 

percentile(intensity_array_500_550, 25)  

90:6856-0615-B82>8"P
JQ0E-:;0H:>342/22H-B3K:6535608J9<=8L&!+K8

;5@5;0;8AB890:68#&-.856-0615-B8
E0/H06-5308>/298:8N&++$8&&+O89<=8/:6C08

27# 1#68
mean_intensity_3Hepta / 

(median(intensity_array_500_550) -  
percentile(intensity_array_500_550, 25))  

90:6856-0615-B82>8"P
JQ0E-:;0H:>342/22H-B3K:6535608J9<=8&!+K8
;5@5;0;8AB8-.08;5>>8A0-D0068-.0890;5:68
:6;8-.08#&-.856-0615-B8E0/H06-5308>/298:8

N&++$8&&+O89<=8/:6C08

'

' '
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! &$!

2HMNGF'-8P'#;:F31903%9>%012%]26T32=Y4C2$' /%$4==#'7 %0:6%B09F%=4<10Ec%8430=465049;3%9>%

012%\5:Z40G%4;84C:09=3%:=2%843FZ:G28%]401%=28%890028%Z4;23%4;84C:04;<%012%32Z2C028%=5;$'/%

%'&-@$%0:6%BZ2>0Ec%14309=4C:Z%8:0:%43%843FZ:G28%>9=%012%32Z2C028%\5:Z40G%4;84C:09=%9;%09F$%/%

0:6Z2%]401%3577:=G%9;%012%0=2;83%:;8%0]9%0=2;8%FZ903%:=2%843FZ:G28%62Z9]$'/%%#36&%0:6%

B690097%=4<10Ec%Y:Z523%9>%012%\5:Z40G%4;84C:09=3%:=2%843FZ:G28%4;%:%0:6Z2%>9=%012%Z:30%.HH%

`?%=5;3$%";84C:09=3%CZ:334>428%:3%•<998k%:;8%•6:8k%B=2:8%i]4014;%:%;9=7:Z%=:;<2j%:;8%

iZ4^2ZG%:;%950Z42=jE%:=2%4;%<=22;%:;8%=28S%=23F2C04Y2ZG$!

%

' '
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! &%!

2HMNGF'-; P'&[:7FZ23 %9>%0=2;8%8202C049;%>9=%\5:Z40G%4;84C:09=3$%']9T]22^3%0=2;83%:=2%

319];%9;%09F%:;8%9;2T79;01%0=2;83%:=2%62Z9]$%M4;2:=%=2<=23349;%C92>>4C42;0%82>4;23%

012% 34<;% 9>% 012% 0=2;8S% ]12=2:3% 012% @#%3C9=2% =2>Z2C03% 403% 34<;4>4C:;C2$% &7F4=4C:Z%

01=2319Z83% :ZZ9]% 09% CZ:334>G% 012% \5:Z40G% 4;84C:09=3% :3% 4;C=2:34;<S% 82C=2:34;<% 9=%

5;C1:;<28%B;9%34<;4>4C:;0%0=2;8%8202C028E%]4014;%012%C9==23F9;84;<%0472%F2=498$%

' '
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! &&!

)CLIF'-; P'!23C=4F049;%9>%`?%74[05=2%>2:05=2%0GF23$!

!"#$%&'(&)*&+,-&($./01$% &

2& /"#$ & ($./01$ & 3$%41,#/,'5&

6& "#$%&'! intensity  ()*'$+),!-%&)%'-&.!#/!&0)!-#%!

7& 1)*2!3-,&0 ! widths  3-,&0!#/!&0)!1)*2!4-%!*($!$%-&'5!*&!6789!
:78!*%,!;78!#/!-&'!&#&*<!0)-=0&!

8&
(*''!

*""$+*". !

absolute_mass_accuracy  *>'#<$&)!(*''!*""$+*".!-%!*($!$%-&' !

ppm (*''!*""$+*".!-%!11( !

9& 1)*2! ?-"-%-&.!
subsequent_peaks_number  

*!%$(>)+!#/!'$>')@$)%&!")%&+#-,'!3-&0-%!
*!3-%,#3!#/!A!1)*2!3-,&0'!4*&!:78!#/!&0)!

0)-=0&5!

subsequent_peaks_ratios  -%&)%'-&.!+*&-#'!>)&3))%!&0)!#+-=-%*<!1)*2!
*%,!&0)!'$>')@$)%&!1)*2' !

: & 1)*2!'0*1) !

left_tail_auc  
*%!-%&)=+*<!#/!&0)!,-//)+)%")!>)&3))%!
*"&$*<!*%,!/-&&),!-%&)%'-&-)'!#%!&0)!<)/&!

'-,)!#/!&0)!-#%!1)*2 !

right_tail_auc  
*%!-%&)=+*<!#/!&0)!,-//)+)%")!>)&3))%!

*"&$*<!*%,!/-&&),!-%&)%'-&-)'!#%!&0)!+-=0&!
'-,)!#/!&0)!-#%!1)*2 !

symmetry  
*! ()*'$+)!#/!1)*2!'.(()&+.!,)/-%),!*'!
&0)!'$(!#/!<)/&!*%,!+-=0&!&*-<!*$"'9!,-?-,),!

>.!&0)!&3#!(*B-($('!#/!&0)( !

goodness_of_fit  +),$"),!"0- C'@$*+),9!DEF!*%,!GEF!#/!&0)!
1)*2!/-&!3-&0!*!H*$''-*%!(#,)< !

; &
-'#&#1-"!

*>$%,*%")!
*%,!+*&-#'!

isotopes_ratios  -%&)%'-&.!+*&-#'!>)&3))%!&0)!(*-%!-#%!
1)*2!*%,!-&'!-'#&#1)' !

isotopes_ratios_diffs  ,-//)+)%")'!>)&3))%!&0)!*"&$*<!-'#&#1)'I!
+*&-#'!*%,!&0)!)B1)"&),!4&0)#+)&-"*<5!#%)'!

isotopes_mass_diffs  
,-//)+)%")'!>)&3))%!&0)!*"&$*<! -'#&#1)'I!
(JK!?*<$)'!*%,!&0)!)B1)"&),!4&0)#+)&-"*<5!

#%)' !

<&-#%!/+*=()%&'!

fragments_ratios  -%&)%'-&.!+*&-#'!>)&3))%!&0)!(*-%!-#%!
1)*2!*%,!-&'!/+*=()%&' !

fragments_ratios_diffs  
,-//)+)%")'!>)&3))%!&0)!*"&$*<!

/+*=()%&'I!+*&-#'!*%,!&0)!)B1)"&),!
4&0)#+)&-"*<5!#%)'!

fragments_mass_diffs  
,-//)+)%")'!>)&3))%!&0)!*"&$*<!

/+*=()%&'I!(JK!?*<$)'!*%,!&0)!)B1)"&),!
4&0)#+)&-"*<5!#%)'!

' '
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! &/ !

)CLIF'- 9P'!23C=4F049;'9>%6:C^<=95;8%>2:05=2%0GF23$%

!"#$%&'(&)*+,-.'/01&($*2/.$% &

3& 2"#$& ($*2/.$ & 1$%+.4#24'0&

5& !"#$%&'()*+
,-./0 +

number_of_peaks_norm  "+1'1"2+)(.!3&+'4+53"$6+7/18/)+"+5"&1/#(2"&+".(+7/)*'7+
'4+"+,-+./0+6#")+7/18+9:+3053#13*+/')6+30#2(*3*+

intensity_sum_norm  
")+/)13)6/1;+6(.+'4+"22+53"$6+7/18/)+"+5"&1/#(2"&+".(+

7/)*'7+'4+"+,-+./0+6#")+7/18+9:+ 3053#13*+/')6+
30#2(*3*+

percentiles_norm  
<=18>+=?18+")*+:=18+53&#3)1/236+'4+/)13)6/1/36+7/18/)+"+

5"&1/#(2"&+".(+7/)*'7+'4+"+,-+./0+6#")+7/18+9:+
3053#13*+/')6+30#2(*3*+

top_peaks_intensities_norm  
/)13)6/1/36+'4+1'5+@?+/')+53"$6+7/18/)+"+5"&1/#(2"&+".(+

7 /)*'7+'4+"+,-+./0+6#")+7/18+9:+3053#13*+/')6+
30#2(*3*+

top_percentiles_norm  
<=18>+=?18+")*+:=18+53&#3)1/236+'4+/)13)6/1/36+'4+1'5+@?+
/')+53"$6+7/18/)+"+5"&1/#(2"&+".(+7/)*'7+'4+"+,-+./0+

6#")+7/18+9:+3053#13*+/')6+30#2(*3*+

6&
!"#$%&'()*+

6'2A3)1+

number_of_peaks_chem  
"+1'1"2+)(.!3&+'4+53"$6+7/18/)+"+5"&1/#(2"&+".(+7/)*'7+

'4+"+#83./#"2+!"#$%&'()*+6#")+7/18+<+3053#13*+/')6+
30#2(*3*+

intensity_sum_chem  
")+/)13)6/1;+6(.+'4+"22+53"$6+7/18/)+"+5"&1/#(2"&+".(+

7/)*'7+'4+"+#83./#"2+!"#$%&'()*+6#")+ 7/18+<+
3053#13*+/')6+30#2(*3*+

percentiles_chem  
<=18>+=?18+")*+:=18+53&#3)1/236+'4+/)13)6/1/36+7/18/)+"+

5"&1/#(2"&+".(+7/)*'7+'4+"+#83./#"2+!"#$%&'()*+6#")+
7/18+<+3053#13*+/')6+30#2(*3*+

top_peaks_intensities_chem  
/)13)6/1/36+'4+1'5+@?+/')+53"$6+7/18/)+"+5"&1/#(2"&+".(+

7/)*'7+'4+"+#83./#"2+!"#$%&'()*+6#")+7/18+<+
3053#13*+/')6+30#2(*3*+

top_percentiles_chem  
<=18>+=?18+")*+:=18+53&#3)1/236+'4+/)13)6/1/36+'4+1'5+@?+

/')+53"$6+7/18/)+"+5"&1/#(2"&+".(+7/)*'7+'4+"+#83./#"2+
!"#$%&'()*+6#")+7/18+<+3053#13*+/')6+30#2(*3*+

7& !"#$%&'()*+
*313#1'&+

number_of_peaks_bg  "+1'1"2+)(.!3&+'4+53"$6+7/18/)+"+5"&1/#(2"&+".(+7/)*'7+
'4+"+*313#1'&+)'/63+6#")+

intensity_sum_bg  ")+/)13)6/1;+6(.+'4+"22+53"$6+7/18/)+"+5"&1/#(2"&+".(+
7/)*'7+'4+"+*313#1'&+)'/63+6#") +

percentiles_bg  <=18>+=?18+")*+:=18+53&#3)1/236+'4+/)13)6/1/36+7/18/)+"+
5"&1/#(2"&+".(+7/)*'7+'4+"+*313#1'&+)'/63+6#")+

top_peaks_intensities_bg  /)13)6/1/36+'4+1'5+@?+/')+53"$6+7/18/)+"+5"&1/#(2"&+".(+
7/)*'7+'4+"+*313#1'&+)'/63+6#") +

top_percentiles_bg  
<=18>+=?18+")*+:=18+53&#3)1/236+'4+/)13)6/1/36+'4+1'5+@?+
/')+53"$6+7/18/)+"+5"&1/#(2"&+".(+7/)*'7+'4+"+*313#1'&+

)'/63+6#") +

!

! !
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! &0!

7$($%$0.$/ !

%

B.E%% #0:889;S%W$%*+,&-%,),+!"&%0(@W!S(>!*+,&-+&!A('X$.!N#,6$!%(!A('X.!#-@!/'&%&-@$!
%(!A('Xn%+H.-$%100F3cqq894$9=<q.H$KI+KqJ-,.I.a.HH-H,$%

B+E%% ':=:_9;:S%#$n%Q:Z_:;9T)9<524=:S%M$n%Lz72_T?:6=2=9S%!$n%#C17480S%/$n%"719>S%/$n%
(:;^27242=S% '$n% '2<;y=S% W$n% V2302=1543S% W$% /$n% ?9;23:S% /$% (:=79;4_:049;% 9>%
`5:Z40G% P20=4C3% :;8% R9]2=% ?:ZC5Z:049;% 4;% P5Z04T*74C% #058423$%;#%2! G(==4-2 %
8:8: S%II %B.ES%.p.I$%100F3cqq894$9=<q.H$.HI,q3K.Kb-TH+HT.bJI- T,$%

BIE%% ";01950S%W$n%"9:;;4843S%W$%R$%/$n%Q9=7S%L$%A$n%L927:;S%W$%W$%#7:ZZ%#058423%/=2%
P9=2% (202=9<2;2953% 01:;% M:=<2% *;23c% /% P20:TP20: T/;:ZG343$%B2! G6,-2!
TK,@&=,(62%8:4< S%OQ%B,ES%,bHp,bJ$%100F3cqq894$9=<q.H$.H.bqd$dCZ4;2F4$+H.a$HI$H.-$%

BKE%% Q2<2=S%@$%!$n%!5;;S%V$%Q$n%Q:;85^]:Z:S%/$n%Q201:;S%Q$n%Q=9:815=30S%!$n%?Z431S%
?$% Q$n% !:3:=4S% #$n% !2==S% M$n% &Y:;3S% /$n% A43C12=S% #$n% AZG;;S% '$n% (:=05;<S% '$n%
(2==4;<09;S%!$n%(4<:314S%@$n%(35S%R$%?$n%W9;23S%?$n%X:C17:;S%P$n%X:=539S%($n%
X=5FF:S% L$n% M4FF:S% X$n% P:=5Y:8:S% R$n% P93Z2GS% W$n% )0:4S% "$n% *k!9;9Y:;S% ?$n%
RZ:G89;S%P$n%@:>02=GS%!$n%#1:5<1;233GS%!$n%#95_:S%/$n%#F:282=S%'$n%#F:Z19Z_S%
Q$n%':GG:=4S%A$n%N614S%Q$n%U2=7:S%P$n%V:Z^S%'$n%V4Z39;S%"$n%V40^4;S%X$n%Q2:=82;S%!$%
V$n%D:;2004S%X$%/$%'9]:=83%`5:Z40G%/335=:;C2%:;8%`5:Z40G%?9;0=9Z%4;%N;0:=<2028%
P20:69Z974C3% #058423$%"&%#3(6(=,+$% 8:4= S% IR% B.ES% .pa$%
100F3cqq894$9=<q.H$.HH-q3..IHbTH., T.KbHT-$%

BaE%% Q2;09;S%($%R$n%V:;0S%&$n%X25;S%($%?$n%/762=<S%/$n%RZ576S%@$%#$n%L9Z8>:4;TQZ:;CS%
A$n%V:Z012=S%Q$n%@24ZGS%P$%!$n%M4;89;S%W$%?$n%(9Z723S%&$n%)4C19Z39;S%W$%X$n%&662Z3S%
'$%P$%!$%";0=:T%:;8%";02=Z:69=:09=G%@2F=985C464Z40G%9>%NZ0=:%R2=>9=7:;C2%M4\548%
?1=97:09<=:F1GT'472 T9>TAZ4<10% P:33% #F2C0=9720=G% >9=% N=4;:=G% P20:69Z4C%
R=9>4Z4;<$%P-#62! G0&=2% 8:48 S% QL% BaES% +K+Kp+KI+$%
100F3cqq894$9=<q.H$.H+.q:C+HI+HH[$%

BbE%% P:=04;S%W$%?$n%P:4ZZ90S%P$n%P:_2=9ZZ23S%L$n%U2=85S%/$n%MG:;S%Q$n%P4<;yS%?$n%!2>99=0S%
?$n%?:;Z20S%?$n%W5;90S%?$n%L54ZZ95S%?$n%P:;:C1S%?$n%W:696S%!$n%Q95Y2=2332S%!$%W$%
@$n%R:=43S%&$n%R5d93TL54ZZ90S%&$n%W95=8:;S%A$n%L4:C979;4S%A$n%?95=:;0S%A$n%A:YyS%
L$n% M2% L:ZZS% L$n% ?1:33:4<;2S% ($n% ':620S% W$% ?$n% P:=04;S% W$% A$n% /;04<;:CS% W$% R$n%
#14;05S%M$n%!2>2=;2_S%P$n%R14Z9S%P$n%/Z2[:;8=2 TL95:56:5S%P$%?$n%/7490T?:=Z4;S%
P$%W$n%Q93343S%P$n%'=46:S%P$%)$n%#09d4Z^9Y4CS%)$n%Q:;_20S%)$n%P9Z4;4yS%@$n%Q900S%@$n%
L95Z40\52=S% #$n% ?:Z8:=2ZZ4S% #$n% @50Z28<2S% !$% )$% ?:;% V2% '=530% N;0:=<2028%
P20:69Z974C3r% @235Z03% 9>% 012% P20:69T@4;<% ";404:04Y2S% :% M:=<2T#C:Z2S% P5Z04T
";30=572;0% ";02=TM:69=:09=G% #058G$%"&%#3(6(=,+$%8:4< S%II %BKES% ,H-p,+.$%
100F3cqq894$9=<q.H$.HH-q3..IHbTH.KTH-KHTH$%

B-E%% UeZ4^:;<:3S%'$n%#5974S%'$n%&Z9S%M$%M$%/%#G3027:04C%&Y:Z5:049;%9>%)9=7:Z4_:049;%
P201983%4;%`5:;040:04Y2%M:62ZTA=22%R=902974C3$%?',&)2!?,(,-)('=2 %8:4> S%I\ %B.ES%
. p..$%100F3cqq894$9=<q.H$.HJIq646q66]HJa$%

B,E%% ?1:]:82S%/$n%/Z2[:;82=339;S%&$n%M2Y:;82=S%A$%)9=7:ZG_2=c%/%'99Z%>9=%@:F48%
&Y:Z5:049;%9>%)9=7:Z4_:049;%P201983%>9=%*74C3%!:0:%#203$%B2! /'(%&(=&!C&$2%
8:49 S%IF %BbES%I..KpI.+H$%100F3cqq894$9=<q.H$.H+.qF=KH.+bK;$%

BJE%% A5S%W$n%D1:;<S%O$n%V:;<S%O$n%D1:;<S%($n%M45S%W$n%':;<S%W$n%O:;<S%`$n%#5;S%($n%`45S%
V$n% P:S% O$n% M4S% D$n% D12;<S% P$n% D15S% A$% *F0474_:049;% 9>% P20:69Z974C% !:0:%
R=9C2334;<% N34;<% )*@&U/$%;#%2! /'(%(+2% 8:88 S%IJ % B.ES% .+Jp.a.$%
100F3cqq894$9=<q.H$.HI,q3K.aJbTH+.THHbIbTJ$%

B.HE%%Q=9:815=30S%!$n%L998:C=2S%@$n%@24;^2S%#$%)$n%X5Z4<9]3^4S%W$n%V4Z39;S%"$%!$n%M2]43S%
P$% @$n% !5;;S% V$% Q$% L5482Z4;23% :;8% ?9;3482=:049;3% >9=% 012% N32% 9>% #G3027%
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! &1!

#540:64Z40G%:;8%`5:Z40G%?9;0=9Z%#:7FZ23%4;%P:33%#F2C0=9720=G%/33:G3%/FFZ428%
4;%N;0:=<2028%?Z4;4C:Z%P20:69Z974C%#058423$%"&%#3(6(=,+$%8:4> S%IL %BbES%.p.-$%
100F3cqq894$9=<q.H$.HH-q3..IHbTH., T.Ib- TI$%

B..E%%X51=4;<S%P$n%&432;62=<2=S%/$n%#C17480S%U$n%X=e;^2ZS%)$n%M2430;2=S%!$%P$n%X4=]:;S%
W$n%Q25Z2S%!$%?9;C2F03%:;8%#9>0]:=2%R:C^:<2%>9=%&>>4C42;0%`5:Z40G%?9;0=9Z%4;%
':=<2028% P20:69Z974C3% #058423c% P2':`5:?$%P-#62! G0&=2%8:8: S%\E %B.aES%
.H+K. p.H+Ka$%100F3cqq894$9=<q.H$.H+.q:C3$:;:ZC127$HCHH.Ib$%

B.+E%%!9<5S%&$n%':12=4S%#$%P$n%*Z4Y2ZZ:S%@$n%P:=0GS%A$n%M42;2=0S%"$n%@2402=S%M$n%#:6489S%&$n%
U402^S%*$%P#30:03`?%+$Hc%@qQ49C9;85C09=%R:C^:<2%>9=%#0:04304C:Z%`5:Z40G%?9;0=9Z%
9>%P:33%#F2C0=9720=GTQ:328%R=902974C3%&[F2=472;03$%B2!/'(%&(=&!C&$2%8:4= S%
IQ%B+ES%b-,pb,b$%100F3cqq894$9=<q.H$.H+.q:C3$dF=902972$,6HH-I+$%

B.IE%%!9<5S%&$n%P91:77:8T':12=4S%#$n%/66:042ZZ9S%#$%&$n%Q2=27:;S%P$%#$n%P:CM2:;S%
Q$n% #C14ZZ4;<S% Q$n% U402^S% *$% P#30:03`?c% M9;<40584;:Z% #G3027% #540:64Z40G%
P9;409=4;<%:;8%`5:Z40G%?9;0=9Z%>9=%':=<2028%R=902974C%&[F2=472;03$%"(62!G&662!
/'(%&(=,+$ % 8:4/ S% IO% B-ES% .IIap.IK-$%
100F3cqq894$9=<q.H$.H-Kq7CF$P..b$HbK--K$%

B.KE%%Q2<2=S% @$% !$% $%20% :Z$% '9]:=83% `5:Z40G% /335=:;C2% :;8% `5:Z40G% ?9;0=9Z% 4;%
N;0:=<2028% P20:69Z974C3% #058423$%"&%#3(6(=,+$% 8:8: S%IR% B.ES% K$%
100F3cqq894$9=<q.H$.HH-q3..IHbTH., T.KbHT-$%

B.aE%%&Y:;3S%/$%P$%$%20%:Z$%!433274;:049;%:;8%/;:ZG343%9>%012%`5:Z40G%/335=:;C2%B`/E%
:;8%`5:Z 40G%?9;0=9Z%B`?E%R=:C04C23%9>%M?TP#%Q:328%N;0:=<2028%P20:69Z974C3%
R=:C04049;2=3$%"&%#3(6(=,+$%8:84 S%IO%B.HES%..I$%100F3cqq894$9=<q.H$.HH-q3..IHbT
H+HTH.-+, Ta$%

B.bE%%M45S%A$%'$n%'4;<S%X$%P$n%D195S%D$%($%"39Z:049;%A9=230$%/'(+2! Y!DTTT!D-%2!G(-)2!:#%#!
",-,-5.! DG:" %8::> S%K.IpK++$%100F3cqq894$9=<q.H$..HJq"?!P$+HH,$.-$%

B.-E%%X:Z43C1S%P$n%PeC1Z2=S%P$n%?9Z9769S%!$n%P::01543S%P$%($n%Qf1Z7:;;S%R$%?:53:Z%
";>2=2;C2%N34;<%L=:F14C:Z%P982Z3%]401%012%@%R:C^:<2%RC:Z<$%B2! *%#%2! *()%>2%
8:48 S%LJ%B..E$%100F3cqq894$9=<q.H$.,bI-qd33$YHK-$4..$%

B.,E%%X:Z43C1S%P$n%(:532=S%/$n%P::01543S%P$%($n%PeC1Z2=S%P$%/;%*Y2=Y42]%9>%012%RC:Z<%
R:C^:<2%>9=%@$%8:8: S%.pK,$%

B.JE%%#F4=023S%R202=n%LZG795=S%?Z:=^n%#C124;23S%@$%G#4$#%,(-.!/'&@,+%,(-!#-@!*&#'+0n%
.JJI$%100F3cqq894$9=<q.H$.HH-qJ-,T. TKb.+T+-K, TJ$%

%
% %
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! /3 !
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! /2 !

%

!

!

!

!

!

!

!

!

?9'4#,")E )

3,-6('"$F,5)'5G,"<'"$'()(,'"+$+-)%.")

+."2'($F'#$.+).%)26(#$ 07'#&9)6+#'"-,#,5)

2,#'7.(.2$&<)5'#' )
%

/;8=24%!740=2;^9S%P4C12ZZ2%@248%:;8 %)4C9Z:%D:769;4%

%

%

%

%

%

'143%7:;53C=4F0%]:3%356740028%>9=%F56Z4C:049;$%

%

/5019=%C9;0=465049;3c%

%

P@% C9ZZ2C028% 012% 8:0:320% 09% 0230% :;8% 62;C17:= %̂6:0C1% C9==2C049;% 7201983$% /!%
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SRM spike-in ion count

�. 80% of randomized data
�. fraction of spike-ins
�. fraction of dilutions

SRM spike-in dilution factor

 + water spike-in ion count

Feature matrix (X)

Training setups

a

Target vector (Y)

T

batch id f(X,�z)
spike-in m/z

spike-in name
spike-in class

T

SRM spike-in ion count

�. 20% of randomized data
�. remaining spike-ins
�. remaining dilutions

SRM spike-in dilution factor

 + water spike-in ion count

Feature matrix (X)

Testing setups

Target vector (Y)

T

batch id f(X,�z)
spike-in m/z

spike-in name
spike-in class

T

dilution factor

�. 80% of randomized data
�. fraction of spike-ins
�. fraction of dilutions

SRM spike-in ion count

 + water spike-in ion count
 + SRM ion count  + SRM ion count

Feature matrix (X)

b

Target vector (Y)

T

batch id f(X,�z)
spike-in m/z

spike-in name
spike-in class

T

dilution factor

�. 20% of randomized data
�. remaining spike-ins
�. remaining dilutions

SRM spike-in ion count

 + water spike-in ion count

Feature matrix (X) Target vector (Y)

T

batch id f(X,�z)
spike-in m/z

spike-in name
spike-in class

T

dilution factor

�. 100% of SRM
�. 100% of SRM + fraction of

         SRM spike-in dilutions

SRM relative abundance

 + water spike-in ion count

Feature matrix (X)

c

Target vector (Y)

T

batch id f(X,�z)
spike-in m/z

spike-in name
spike-in class

T

dilution factor

�. 100% of SRM spike-in
�. remaining SRM spike-in

         dilutions

SRM spike-in relative abundance

 + water spike-in ion count

Feature matrix (X) Target vector (Y)

T

batch id f(X,�z)
spike-in m/z

spike-in name
spike-in class

T
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a water spike-in SRM spike-in SRM water spike-in SRM spike-in SRMb
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Number of dilutions in the training set

Best MSE
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