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WIFF files (TOF)
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Bacterial Leaf Blight (BLB)
caused by Xanthomonas oryzae pv. Oryzae (X00) XaZ 1

*TP309 BLB

sLeucine-rich repeat motif
serine-threonine kinase-like domain

AvrXa2l peptide

| TP309 (wr)
Infected Uninfected 7 TP309-Xa21 (TG, transgenic)
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AvrXa21 peptide

Xa2l Xoo
-BLB TP309-Xa2l
raxST

cAvrXa2l

*Sulfotransferase-like protein

’m;\ ;H:H'm — PX099 (wr)
avXa2l peptide - PX099-raxST- (KO)
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TP309
Condition (Class) (Wild-type)
PX099 (wild-type] 6 -
Mock treatment control 6
No treatment (NT) control 6 er
PX099-raxST- Na

(raxST knock-out)
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(Transgenic)
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Rice sample in
Eppendorf tube

Homogenization in
liquid-nitrogen-cooled
adapters in Retsch mill

Instrument Conditions — LC/TOF MS

LC Conditions
Column: ZORBAX SB-Aqg column 2.1 x 150 mm, 3.5 pm
Mobile phase:
A = 0.1% formic acid in water
B = 0.1% formic acid in acetonitrile
Gradient:
2% B at 0 min
98% B at 46 min
98% B at 54.9 min
2% B at 65 min
MS stop time: 54.9 min
LC stop time: 556 min
Column temperature: 20°C
Flow rate: 0.3 mL/min
Injection volume: 2 pL + 3 sec flush

‘' Agilent Technologies

Addition of —20°C
extraction solvent

Transfer of
supernatant
to sample vial

Extraction of
metabolites

- -

-7

Centrifuge to
separate DNA
and proteins

MS Conditions

lonization mode: Electrospray

lonization polarity: Positive ionization®

Drying gas flow: 10 L/min

Drying gas temperature: 260°C

Nebulizer pressure: 36 psi

Scan range: m/z 50-950

Fragmentor voltage: 170V

Capillary voltage: 4000 V

Reference masses: m/z 121, 922

Reference mass flow: 10 pL/min

*Both positive- and negative-ionization data were successfully
acquired, but this note deals only with processing of the
positive ion data.



1. 2. 3. 1-/2-way ANOVA

Feature
Align and normalize Hierarchical clustering Analysis of variance to find
features to check for reproducibility features with statistically significant
of biological replicates differences between classes
I $

Create inclusion lists for Fold-change filtering to select Principle component analysis
database searching and the most statistically significant of significantly different features
MS/MS analysis features representing class differences

6. 5. fold change 4. PCA
DB
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%, Import Data: Define Experiment Group |:| |E| |E|

Experiment Group
’7 Choose a Mame: |Flic:e ELE Study

Nem...l Cancell Help |
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'ﬁ Configeure Alienment Parameters

'ﬁ Configeure Alienment Parameters

Pleag
aligg

, MOCESS:

RT Tolerance | Mass Tolerance|

Emar the RT and Mass tolerance values which will influence the

~RT Talerance

~Before BT Correction

Intercept | 1 rrin

Slope A %
~After RT Correction

Intercept | 1 rrin

Slope A %

-RT Correction Method
) Without Standards
) With Standards
) Mone

~lnternal Standards

Mo. ofinternal standards

RETi{minutes) massiDa)
1. | 40235 | 6124752
2. | 52819 || a70s663]

[ Ise Defaults ” Show Filters... ” M et ” Cancel ” Help ]

Please enter the RT a lass tolerance values which will influence the
alignment process:

RT Tolerance | Mass Tolerance ]

Mass Tolerance
mDa
Siope oo

Intercept

[ Use Defaults ” Ehn;r%Filters... ” Mext... ” Cancel ” Help




'ﬂ Pre-—Alienment Filters

Please enter the filter parameters, which will filker the data hefore the alignment process:

~Feature Position

~Charge State

[]Use all the available data O Ay O Mult. charge required @) Mult. charge forbidden

Min Max —Abundance
RT |1 || 85 | rin,

Mass | B0 | | 1000 | D3 (%) Min Relative Abundance %

) Min Abundance

~Special Masses
O Mone () Largest
{(#) Exclude

1

Features

~lsotope Pattern

() Limit to these

Fleaze enter the farmula to define the custom isctopic pattern.
Enter the comma separated list of masses.

Faormula | Custuml
1200434 921.0013 243 9911

Formula | |

Tolerance Da

~Mass Defect

Mormalized Height Error | 015 |

[] Peptide Like

Intercept Slope
Targetdefect = (00 |Day+[00  |xmass ~heutral Losses
Ceviation allowed Da Enter the comma separated list of masses for neutral losses -

~Mumber of lons

®>= O« 18 Tolerance | 00050 | Dia

’ se Defaults l [ ] l ’ Cancel l ’ Help ]
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This graph shows the output of alignment across the files you have chosen. Click Back' to re-align the data or choose ‘Create Samples' to proceed.

Fumber of Masses found = 37818

RT vs. Mass

948.743
7603966

§ 5900502
= 4107037
2313573

G429 11.801 17174 22546 27919 3329 38.664 44036 48.409 24.781
RT {min]
Crouble click to zaom fully aut.
Previous ] [ Create Samples l ’ Cancel ] ’ Help
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' Experiment Mormalizations: Rice BLE Study

add Normalization Step = | Order of Nurmali?atiuns to Perform j Inspect
Data Transformation: Set measurements less than 0.01 to 0.01 Dielete

Choose a Normalization Step ﬂ 2z Fer Run: Mormalize to 80th percentile
Data Transformation: Set measurerments less than [ 3 FerMass: Mormalize to Median using Flags Mave Up
Fer Run: Mormalize to a median ar percentile W ove Down
Fer Run: Mormalize to positive control masses
Fer Run: Mormalize to a constant value Use Defaults |
FPer Mass: Maormalize to specific samples ﬂ
PerMass: Mormalize to median [7 Use Recommended Order Get Text Description |
Fer Run and Per Mass: Median polishing
Per Run: Mormalize to Internal Standards l Lse a Saved Scenario... Save As Scenario... |
Per Run: Mormalize with constant values amings
Fer Mass: Mormalize to Median using Flags 1 Mowarnings.

(] | Cancell Help |

[ - - -
* Select a Hormalization Scenario
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Per Run Normalize I é % . ? . l bbb bbb bbb b bbb
+ Per Mass Normalize I EBEEEEN R S A

Abundance

Normalized = Abundance

tips
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Per Run Normalization

Abundance

YN
| a4

Per Run Normalization

tips
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Per Mass Normalization
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Per Run Normalization Per Run Normalization

+ Per Mass Normalization
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Strain Infection Status

1A WT WT Infected
1B WT Mock Uninfected
1C WT NT Uninfected

2A TG WT Resistant
2B TG Mock Uninfected
2C TG NT Uninfected

2D TG KO Infected

6

/X6 42
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{i::;:_GEnEEDTiHE M5: Rice BLB Study
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Infection

Ifl.ri::;:_EE:nE:Epnring M5: Rice BLB S5tudy
File Edit “iew Experiments Colorbar Filtering Toaols  Help  Window
EH Mass Lists 100

Analysis 01
2 1E

—_—
=

—

=
—

FH_1 Mass Trees

- Mass Classifications 0.0 : et _
Mass Profiles WT Uninfected WT Uninfected W Infected TG Infects
Condition Trees NT Mok T

Scripts

-
x
i
L=
o
o
=]
=
=
o
=
o
2
=
=
)
e
m
=
=]
=

[ 00 [ DR D e
Ahundance

-axis: Rice BLE Study, Averaged (Effect of Infection)
Colored by: Rice BLE Study, Averaged (Effect of Infection) anT L.
Mass List.  all Masses (378313

A

1 I Show All Masses | Zoorm Dt | Zoarm Fully Cot | Magnification : 1
Show:  |All Data




Status

%, GeneSprine M5: Rice BLB Study
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_4."'-:=;:_Gen55pring M5: Rice BLB Study
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%, GeneSprine MS: Rice BLB Study
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Abundance Level
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Abundance Level
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{‘!-:.:_ GeneSpring M3: Rice BLB Study
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Fold Change
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T-test / 1 way - ANOVA

2
Student’s T-test ANOVA
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Welch t-test Welch ANOVA
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Wilcoxon rank test Kruskal-Wallis test
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Large-scale experiments. In evaluating large-scale experiments such as transcript profiling, we will
consider whether there is a clear and complete description of each experiment; whether biological
and/or technical replicates should have been used; what statistical analysis has been performed;
whether a multiple comparison correction has been used to control for Type | family-wise error,
where necessary; and/or whether the need for statistical analysis to support the claims has been
obviated through validation of claims by independent experiments.

- Type | Error
- Type Il Error
- Multiplicity
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. FWER

— Bonferroni, Holm, Westfall&Young

. FDR

—  Benjamini&Hochberg, SAM

- FWER

Agilent Technologies ti PS



Statistical Analysis (ANOVA)

Mass Lists
=3 Experiments Choose ass List == | 03 - aligned and changing (1043

IJ:-|_?:;!

Choose Experiment == | Rice BLB Study, Averaged (Grouped by Straind [Mode: Log of ratio]

Default Interpretation
i Al Samples 1-Way Tests | 2-Way Tests |

% Averaged (Grouped by You can expect a false discovery rate of about 5% of the Masses identified.
Al (S o Farameter to Test: |Cust|:|m (2 groups) LI Select Groups Manually..
% fveraged (Compare S
ged ( P Test Type: Parametric test, dont assume variances egqual ;l
False Discovery Rate: 0.0%
Multiple Testing Correction: |Elenjamini and Hochberg False Discovery Rate ;l
Post Hoc Tests: |N|:|ne ;l
Camputation |
|— Progress: | [ |
« ] Fur tiey g stirnate: Seconds
Show: |l Data a |
Syytart | Close | Help |
W TG NT Uninfected i Check Selected Rows
[ TG Mock Uninfected i Clear Selected Rows |
| TG WT Resistant B
] TG KO Infected B Imvert |
D -
Ok | Cancel | Help |
- Agilent Technologies




_4."'-:=;:_Gen55pring M5: Rice BLB Study
File Edit “iew Experiments Colorbar Filtering Tools Help  Window

EH Mass Lists = 1003 5
B Analysis 01 ] 40
—E all Masses o % 104 10
—E 01 - Flags are Present or Marginal in s u 3 25
= 3
o i =] 7]
—E 02 - unchanging E g 2.0
—E 03 - aligned and changing i 14 3 1.5
—E 04 - 2 fold change betiween mock and E E % @ 1.9
—E 05 - statistically different masses = ] =
: B0 =
EH3 Experiments 2 0 E 0.4
.E=: lice B D Sty E ] Z . I
SREice BLE Siucy E ] 5 g
J+= Default Interpratation = 0.0 | | . | | 07
25 Al Sarnples MT Uninfected Mock Uninfected 0.
) | AT 11 TG ] e
0.4
Y-axis Rice BLE Study, Averaged (Gr.. 03
: Colored by Rice BLE Study, Averaged (Gr... IZIIE
Mass Trees Mass List: 05 - statistically different mas.. ’
Mass Classifications r 0.0
Mass Profiles - ﬂ? : D : : | _'I
! I I ’ Showe All Masses Lot Ot | oo Fully St | [ET
Show: |All Data =]

Agilent Technologies



f'!-:.;_ GeneSpring M5: Rice BLB Study
File Edit “iew Experiments Colorbar Filtering Tools

EH3 Mass Lists 1=

EHCD Analysis 01

—E all Masses

—E 01 - Flags are Present or Marginal in s

—E 02 - unchanging

—E 03 - aligned and changing

—E 04 - Z fold change hetween mock and

—E 0% - statistically different masses

EH3 Experiments
SR - BLE Study

Help  Window

Default Interpretation

Averaged (Effect of Infection)
! Averaged (Compare Status)

Mass Trees r

Mass Classifications
Mass Profiles -
| | 3

Show: |All Data =]

Showe All Masses Lot Ot oo Fully St [ET

: Agilent Technologies



_4."'-:=;:_Gen55pring M5: Rice BLB Study
File Edit “iew Experiments Colorbar Filtering Tools Help  Window

EH Mass Lists = 1003 5
B Analysis 01 ] 40
—E all Masses % 1III—; 10
—E 01 - Flags are Present or Marginal in s u 3 25
= 3
—81 02 - unchanging = ] 2.0
—¥ 03 - aligned and changing % 13 M — = .
—E 04 - 2 fold change betiween mock and Z 3 N @ 1.9
—E 0% - statistically different masses = 7 =
— — 8 o4 X
—E 06 - 2 fold and significant o g =
= 3 = D.Q
EHA Experiments % . = EI.EI
SREAC c BLE Stucy Z Lo I N S 0.7
=: Defau|t|nterpretatinn MT Lininfected Mock Uninfected 0.6
. L AT |l TG |
75 Al Samples 0.5
i aned (Grouned by Straim D4
Ao eraged (Grouped by 'H”"" Y-axis: Rice BLE Study, Averaged (Gr.. 0.3
izl (ST o e ol Colored by, Rice BLE Study, Averaged (Gr... I:IIE
Wi Pweraged (Compare Status) Mass List 06 - 2 fold and significant (4) ’
Maszs Trees 0.0
Mass Classifications - ﬂ? | 11 | | | _'I Trust
! I I ’ Showe All Masses Lot Ot | oo Fully St | [ET




_4."'-:=;:_Gen55pring M5: Rice BLB Study
File Edit “iew Experiments Colorbar Filtering Tools Help  Window

—8 01 - Masses present in at least ani 1003 £
—E 02 - aligned in at least one condito . 40
—m 03 - 2 fold up only in Resistant Cor % 104 210
—8 04- 2 f0id down only in Resistantt || @ E 55
o ]
—8 05- 2 fold up inWT infected condit || 2 i 20
~#106- 2fold down in WT infected cor || £ 15 15
8 07- 2 fold up in TG infected conditi || © ] 17
= ] @ '
—81 08- 210id down in TG infected con || : =
- —— ; Ao o
09 - up-regulated in infected condi =2 3 £
— = G E = 0.9
l—m 10 - dowwn-requlated in infected cor % ] I e IZI.EI
_E all Maszes = 0.01 | I = :5"' ; | 0.7
- Experiments MWT Uninfected Mack Uninfected i
L . I |
VT TG 05
0.4
Y-ais: Rice BLE Study, Averaged (Gr... 0.3
Colored by Rice BLE Study, Averaged (Gr... IZIIE
Mass List 09 - up-regulated in infected «... ’
0.0
4| b Trust
| —IQ I 11 I I I —I
I ’ Show All Masses 2ot Ot | Zoorm Fully Gt | i
IEhDW: Mot Assigned j




UP DOWN

100

E 100
(4D) ] 3
S -
= 103
= 3 102
g 3 3 -
S, ] ] Profiling Mass
) 1_5 13
E ] E 100
"CE 01 | ] E
RZ R 013 ]
w ] 3
(0] ] . 103
o ; ] 3
|:|.|:|1__ T T T T 0.01 | [ | '.I 4 | 7
T Umlnfectelundﬂ |rU|1DE:k Unm_fre(;:ted HT Uninfected Mock Uninfecie T
L T Il TG | 1—E
1003 1002 §
o ] -
= . 0.13
g 1|:|—E 1|:|—E ] e, T ——
‘) IE ] 0012 o Ny .
N ] ] NT Uninfected Mock Uninfected
o 13 1 [ W Il TG |
(@) 3 3
= ] ]
O - ]
Q 01 72 01
IS 4 -
_ -}* _
0.01 T T T T T 0.01 T T T T T
MT Uninfected Mack Uninfected MT Uninfected Mock Uninfected
L '.""'J'T 1 1 TG | 1 'l.l"l.l'T | | TG |




Mass Inspector

3 Metabe osoft Internet Explorer,
TNE WEE® FrW BRCANE® VD 7 CoogeGr 0 v#R.@ G W iy
QO © HNRAMG mo@ metabo_listphpmass,min=306 50552mass. max=30652 | (£ 158

U7 @] Goosle Scholsr ] GEO @]WE &]1PA &) GeneSpring Portl 8] salestorce &] BTJ @] Genomelieb ] Amszon ] 35485 s
Mass Inspector 906.5152 [9994] (Experiment: Rice BLB Study) - =

- Condition

Scripps Center for Mass

RTSD: 0,924 [samplename | mass ][ sD [ rT [ sp Nor Spectrometry
jraseiis DT Strain WT, Infact..| 806 5145 00| 41353 0458 A
Strain WT, Infect..| 806.5141 0.0 41.376 0.701 e
Strain WT, Infect..| 906.5145 0.0 41.371 0118 = I
Sirain TG, Infect...| 8065158 0.0 41,342 0.268 1 Home | About| Metabolites | MS/MS [ FTMS | LCMS | Help
Strain TG, Infect..| 906.5156 0.0 41.359 0.2 L Metabolites
Stain T Infect.|_a065t05 00 4135|0212
L & | l MID = Mass Name Formula CAS KEGG Structure
Al Sample > :
[Samp\e MName [ Mass [ 5.0, [ RT [ 5.0 Mar 3704l008. 5146 Ch\og)phy” CasPhoMaN,0; g;gd cosa07
WMetlin Search——— || RICE_1A_01_1..| 806.5148 0.0 41.374) 485 A -
RICE_1A_02_1.. 906.5118 0.0 41.355 -1.0 =
Mazs Tol. M| |RICE_1A_03_1..| 9065143 0.0 41.37 435 -
letabolites 1-1 of 1)
RICE_1A_04_1.. 906.5162 0.0 41.379 1483 Serinps Genter fo Mass Spectomety
Search P P LA ] LARSTC 0.396
RICE_1A_DG_1.. 906.51 39| 0.0 41.374 0.246 v
e BT - T B &8
oo = : : Ch Iorophyll b
1003
o C55H70MgN406
= 103
wr =
= ] B) P2k JME started © (h—duk
=) ]
%‘ 14 ]\]/ /]\1 & Details for Mass 2 9994
E 3 [ All Samples(4 Double click to zoam fully out
= ] Name Mass Abundance RIGE1A.01.1.1.1.txt ~
B 1 [ 5 & || 100 e =
A o1 ZIr ! S| e
3 RICE_1A. 41.37) 43 I 47| u| u
E q RIGE_TA_ 7! 62 1200831 o
g ] RICE_1A_l 7 9 51 )
RICE_1A_l 7 0 12.72 A weH He
0.01— 1 1 1 1 1 1 RICE_1B_| 6 7 101042.04 z: 1 i Pl y+H+3
MT Uninfected  Mock Uninfected WT Infected hock Uninfected Resgistant KO Infectd fg _18_| ; f il E‘ 5078084 9089131 9100178 9111225 9122272
L ] L ] RICE_1B_|
M |G RICE_1B_ & 1 1 100 RICE_1A_02_1.1_14xt
RICI 7 2.
e e 80
Toal Lists Containing 906.5152 [3934] eh Links B S o AMTSI8) || oo
minimum correlation  |0-95 E- Mass Lists ) R N R R L —
Analysis 01 [Species RT miz Mass 21 wen
Flnd Slm”ar 01 B @C ; H 4:3;: 075221 ggg :::: 9078084 9089131 9100178 9111225 9122272
3 +H+1 41.376) 908.5243 = RICE_1A 0311 _1txt
Filter on Flags 4 [M+H+2 41376] 9095239 @ o
Cormplex Correlations ) =g e 5 || =01
I:g PorMin TG, = £ o0
Save Mass Profile ] D Search.. | ::
c N |M‘H eyt +H+2 +H+3 s H+4
Formula AmiD... dm(p. [dm(p.. DEE L 9078084 9089131 9100178 9111225 9122272
Cloge | Help | (4 af 29) o | - | RICE_1A.04.1.1_14xt
< I I > ¥

Agilent Technologies




Agilent Technologies




Agilent Technologies

ol
2
B
£
i

Colored by time 0 minutes
Gene st all genes (6330), YMR1 99 selected

Normalized Intensity (log seale)

01

oo time grinutes)
0 10 20 30 40 60 B0 7O 80 00 110 120 130 140 150 160

Y-aris “feast cell cycle time Series (no 30 min), DefaultInterpretation

Colored by time 0 minutes
Gene List  Pearsan Correlation with Gene "YWR 199" hetwsen 0.8 and 1 (30), YMR199W selected

tips



6 X 3 Replicates = 18

Agilent Technologies



(  3replicates)

Spectrum Wiewer({ Beer6. brand. brand A Beer_A01_1_1_1_#xt } Spectrum Viewer{ Beer6, brand, br

Scan details{ 7OG) | Meta Data Scan details(705) Meta Data
Prop Walue Scan Id ||RT (M Bbumd MaxC MinCa MaxC MinC Prop Value 5.0
| ||Eile Na...|[Beer .. |~ 5 1 | ||Eile Na. Beer |~ 4.0
| ||Eile Size [7458550 v ff| 1 v | Eile Size [T026371] | b
1 Total Ton Chromatagram «aé Total Ton Chromatogram 2.5
s &7 >0
s 55 1.5
A B K
= 4 54
B El
- | 1.0
o™ of" 08
2.5201 5.0192 7.5183 10.0174 12.5165 15.0156 17.5147 20,0138 22,5129 25.012 2,5235 5.019 7.5145 10.01 12,5085 15.001 17,4965 19,992 22,4875 24,983 0.7
RT {Min) RT (Min)
Double click to zoom fully out, Louble click to zoom fully out. O 6
0.5

Spectrum Wiewer{ Beer6. brand, brand G. Beer_GO1_1_1_1_txt > [« ][8][%] % Spectrum Viewer{ Beers, brand, brand D, Beer_D0111 1.txt M=
Scan details(706)

Scan |d  ||RT (M Ebund haxC MinCa IanC MinC
4

rMeta Data 3|

Prop Walue 2

rMeta Data

Prop Walue

Scan details( 706 )

Scan Id T (Mo Ebur‘ld . Prla= . (I L= PrlandC MinC
5] Z 11

O [ ] =0 _ [SH] A~ ||EileNa_ [Beer .|~ 0 A~ ||EileNa_ Beer .|~
1 0054745530 55| 02434 5 | 20050 5 | 2r2101 18097 |y ||Fils 5ize 7040383 | 5 Fils Sizé 6594772 0.0
1P Total Ton Chromatogram Total Ton Chrematogram
=
W e
= C
=
hy D
=
=
-
ol®
2.5171 5.0162 7.5153 10.0144 12.5135 15.0126 17.5117 20.0108 22,5099 25.009 2,5082 5.0064 7.5046 10.0028 12,501 14,9992 17.497¢ 19.9956 22,4938 24,992

RT (Min)

RT (Min}
Double elick to zeom fully out.

Meta Data
Prop... | Value

File Na...|Beer A
File Size [T256842 v

Meta Data

Prop Value

File Na._ Beer &
File Size [B814356 | v

)(lé Total Ion Chromatoaram xl& Total Ton Chromatogram

= S|
= a ¥
2 s £ =
= 5 2
2 3 =
S a E ] =
= E 34

= 2

w .
[« % 04 v

2.5285 5.024 7.5195 10.015 1z.5105 15.006 17.5015 19.997 22.4925 24,988 2,524 5.023 7.522 10.021 12,52 15.019 17,518 20,017 22,516 25,015

RT (Min) RT (Min)

Agilent Technologies




RT vs Mass Plot

2600
2800
2700
2600
2500
2400
2300
2200
C 21007
2 2000
1900

1800

1700

1600

T 1500

£ 1400

= 1300
1200

1100

1000

900

B0

700

600

500

400

300

200

m/z)

100

Agilent Technologies

1999 Mass

a
. % °
LN - ,.,: -
R TN
...- r ..':r?‘:-
-t
i AL el
Jf” #* Tatis L
() ‘l J‘ -
"-l-r - - ' G L
HIRT)

1.0 2.0 3.0 40 50 60O 70 8.0 90100 12.0 14.0 16.0 18.0 20.0 22.0 24.0

RT



uality Control

ki GeneSpring M5: Beer Test — 3 Replicates

- Agilent Technologies

File Edit “iew Experiments Colorbar Filtering Tools Help  Window
EHZ Mass Lists 2 1005
111999 Mass All Masses -
5 ] —— .4 Filt Fl
CHE —_— 25 lnter on Flags
(=] |
2 ] —
g ] on Flae (=)
E EH Mass Lists
‘m 14 EHZE Expetiments ) .
5 = Select an experiment
E ] p Beer Te Rep
g i :IISaI;anES Ciopesyaee o )l File Edit Wiew Experiments Galorbar Filtering Taols Help  Windaw
= eer Mame — E{ﬂ . Y —
g 0.13 4% Beer Mame-Continue Chonse Sample(s) SS Ll | — 1DD§ a.0
= 3] S | 3
g3 X8 B0 ] 219 Mass o
] . 1 Analysis ] :
il .
b 1 219 out of 1,099 Masse 1 Clustreirr . MaSS 30
001 - ! 1o 1 coprnara 2 E 75
1 2 3 o ] ——
e ] — 2.0
—— 5 10 g e L e e e
EE = Eea— S == B 15
@ ‘w E = | = e e i —
Yoanis: Eed = m S E —— - e == 12
Ean SSul==i==i=—p 1 -}
e i A 1 =
Mass List:  all = oo g R c‘; .
FC Mass Trees 4 E L2 3 - 2 ni14 s [ | E .
] il 26 2 3
II-MaSSCIaSS| . T 1 Fagvalue: [ Beer I = ] 0.8
4 | » 1
Show All Masses J [ T S— Beer I 4 0.7
g I I Sample Mumbar
Show.JAll Data > Show:  [All Data = _' Be 0.01— T T T T T T T T T T .p T T 0.5
: Be 1 2 34 3 67 8 910 11 12 14 145 17 18 0.5
Save., I_.'“\4 I_E|4 | — I_D4 I_E4 I_F4 .
- Be 0.4
Be i ; ; 0.3
Y-axis: Beer Test- 3 Replicates, Default Interpretatian
Ee Colored by Beer Test- 3 Replicates, Default Interpretation (1 A4) 0.2
Ee Mass List:  QC-Al (218 01
Bs 0.0
o A |5 »
E-{] Mags Classi ~ —I$ I 1 | 1 I 1 I 1 I 1 I |—I
J | Pl Show Al Masses Zaorm Ot Zoom Fully Out | mMagnification : 1
Show: |AllData x|




% GeneSpringe M5: Beer Test — 3 Replicates

File Edit “iew Expetitnents Colorbar Filtering SEGEIES Help  Window
E-1 Mass Lists 100 Statistical Analysis (ANOVA).. =
EH Experlments ] Clustering... 4 40

N

= 103 Class Prediction... 30
g 3 Frincipal Compaonent Ana e 2.5
i=l - 2.0
g 7 Find Sirilar Samples... p— ———

e 13 Find Significant Parameters... == . - 1.5
= ; Find Similar Masses — o 12
s il - = =

Mass Trees Mass Lists 21 PCAonMasses FPCAon Conditions |
Mass Classification EI-‘E Experimenta
Mass Profiles

Condition Trees

Scripts

SetMass List == |[:!C-AII (219 Masses)

Set Conditions == |EleerTest- 3 Replicates, Default Interpretation [Mode: .. { Exclude Conditions...

Centering and Scaling: ™ Mean Centering and Scaling ¢ Mean Centering

¥ Report scores as correlations

<

Show: [Al Data i awsPvst Al Sarmnl T

o I—T Progress: |
Shaw: [All Data |

Camputation

Fun time estimate: Seconds

Start | Close | Hemp |

- Agilent Technologies




ZSSEN

N\

b

1 2
? Principal Component

Principal Component 1~ _
Mass2

Principal Component 1
Mass1
tips

Agilent Technologies



ZSSen

tips

Agilent Technologies



PCA

Principal Component 2

<
7
7 A
|~ )
] \
('”‘1.‘” H \\
4 4 4
R e
H'a : \\. s )
s @ L
| L B Principal Component 1
\ 4 & M&}SSl * 'S P P
",% \ .
\ | - x‘
l‘.l B \
i) [—
| ”;’("0 _mm,__mﬂ-'~—~-~""‘"”""""‘m_
syﬁ %
2
\ [©)
&
.\0 0
‘A N
_____________ O
N3
"""""" 00
Principal Component 1 Principal Component 2
Mass2 Mass2
_____________ J Principal Component 1 \7\ Principal Component 2
\ Y } Mass3 Mass3
Pnnmpﬁla(;s{n ponent 1 Principag(;sc‘){nponent 2

tips

Agilent Technologies



PCA

1.004
0.90
0.80-
0.70
0,60
n.ﬁy_’ >

EII4 EI—_ .

W0

0.26s

~ P

A0

0

0107

-0.20

FCA component 2 (14 65% variance)

/ N

N ~
plcin N

[ 70407 \

\ -0.50— =

FCA L‘U‘ﬂjwltllt

==
oo
]
SES
=

; iy
o
m
e

T T T T III
N - -
\1.50 1.20,{9

-— g -

IIIIIIIIIIIIIIIII
0 -060 -0.30

. Component

component

Agilent Technologies

IIIIIIIIIIIIIIIIIIIII ‘-.
0 020 050 080 4140 140 170 200

i

PCA

tips



219 Mass 2

B
T
=
=
T
=
2
: C
o
= E
..u':_:l. =
2 A B C
jr®
5
2 D
3
o,
[PCA compon™e P4 % variancel] E
|I|I|I|I|I|I|I|II|I|I|I|I|I_|_||I|I|I|I|
-0.80 -060 -0.40 -0.20 o010 030 0A0 070 080 1.10
|:

Agilent Technologies



219 Mass

8 [PCA component 2 {24 .54% variance)]
1 -

:.

o PC1 PC2
0 -
1 Yo[PCA component 2 (24 54 % variance)] 4 ]
| . [PCA companent 1 (39.74
Z'.lECA—ceﬁmTrerﬂ‘tTmTa‘Fgﬁ]ce)]
i 0
T PC1 PC2 PC3
1 > [PCA component 3 {13.71% variance)]
5' > PC1 PC3
" .o
' 1 |8 ]
' —h‘—w_’_‘_m y_[P‘&\cumpunemz(24.54%va_‘1ce}] PCA t1 (39
0 ‘*-v—.r_)(: [FCA compoent 1 o !
1
f: [PCA component 3 {13.71% variance)]
1 “IPCA compaonent 3701 3.71% variance)] "
PC2 PC3
o
| =
0 | ®
: Agilent Technologies

WM@§A companent 2 (24 4% variance)]
o 1

fran




File Edit

“iew Experiments

Colarhar

Mass Lists
EHZ Experirments

W All Samples
! : Bear Name

'+ Beer Mame-C

Mass Classification
Mass Profiles
Condition Trees
Scripts

<

Show: IAII Data

EHC W

Filtering KL

Help Window

ass Lists

EHZ Experiments

A7

% AvsBysC All Samples

Choose Mass List == |QC-AII (219 Masses)

Choose Experiment == |EIeerTest— 3 Replicates, Default Interpretation {(mode Log o... AddiRemove... |

K-means MEISSTI’EE|CDnditiDnTree Sel-Organizing Map GTCIustering|

Sirmilarity Measure:
Clustering Algarithm:
[™ Do autamatic annot
[ Only annaotate with s
v Discard Masses wit

[ Merge similar hranc

Fearzon Correlation

=

% Save New Mass Tree (219 masses)

Mame

Folder

Froject Change Project{s)... |

Mass Tree of Mass List "OC-All" based on interpretation{s): Beer Test - 3 Replicates, Default
Interpretationmode Loz of ratic’, weight 1.0].5imilarity Measure: Pearson Correlation.Clustering

Motes  |Algorithm: Average Linkage. Discarded Masses with no data in half the starting conditions.

[~ Calculate Confident

EH Mass Trees

Computation

Frogress:

Run time estim)|

Start
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Clustering

2006.9 test(Defa...

Mass Features Cluster

|2006.9 test (Defa...

~ Mass Feature Cluster

= -H ‘-

type \

Sample o 4I type B - ‘-‘

e -H-

e -‘I ‘-
S J

Sample Mumhber 1, type
Sample Murmhber 2, type

Selected Mass Tree: 2006.9 test (Default Interpretation) Colored by:  2006.9 test, Default Interpretation -
Selected Condition Tree:  2006.9 test (Default Interpretation) Mass List. &) union of 2 valcano lists (621) t I p S
Branch color parameter.  type




Data Matrix of Abundance
(i Masses x j samples)

Sample Sample

1 2

Mass 1 5000 2700

IMass 2 15000 0

IMass 3 550 600

|M ass i 1400 800

Agilent Technologies
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N

1. 2.

Smaller distance means more similar. Smaller angle means more similar.

Usually calculate cosine of the angle.

“How does gene expression clustering work?”
2005 D’haeseleer, Nature Biotechnology ; 23,12:1499-501
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a i b
Experimant 1 2 SIS

Experimeant 2

K-means
clustering

| 3
T T T T 1

F >
T T l-l 1

Eict Gl

Hierarchical
clustering

“How does gene expression clustering work?”
2005 D’haeseleer, Nature Biotechnology ; 23,12:1499-501
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GeneSpring MS Tree-clusterig
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Marmalized Intensity (log scale)

Sample Numbgr

1518 17 18
1 L 1

- Agilent Technologies

F

RT: 10.518
mazs: 1260404

- Conditions

RTSD: 7.8218 [sample Mame ][ Mass | sD. || RT | 8D
RS ol Sample Numbe_| 1260427 00 10724 0004
Sample Numbe... 126.043 0.0 10.4582 0.1 =
Sample Numbe...| 1260424 0.0 10.444 01—
Sample Numbe...| 1260408 0.0 10.605 0.0
Sample Mumbe...| 1260414 0.0 10.443 0.0
Sample Numbe...| 1260405 0.0 10.678 0.0 |
i. 1L} ] l.
Al Samples
METLIN S h [Sample MName ][ Mass ][ s.0. ][ RT ][ gD
earc Beer_AD1_1_1.. 126.0427 0.0 10.724 0.00 i~
Eeer_D01_1_1.. 126.0426 0.o 10.462 §=
Mass Beer_D0O1_2_1.. 126.0425 0.0 10.58 03—
Beer_D01_3_1.. 126.0427 0.0 10.471 0.1
Search | Bear EO01_1 1. | 1260425 0.0 10.483 0.0
Beer_EO1_2_1.. 126.0426 0.0 10.435 0.1 |
I Mass Details | I £ ] | ]
9 aan
Mass Details
E 01
£ oo Sample Humber
E ' 1 2 34 ] 67 g 910 11 12 14 14 17 18
= L I | I L [ | I |
2 L= LT = r
Tool Lists Containing 126.0404 [13] eb Links
Minimurn carrelatian IU-B = Mass Lists

Find Similar |

=




METLIN Search

a Metabolites — Microsoft Internet Explorer provided by Aeilent Technolo
i ZeAILFY REE FTOW BRICADW W)L AJLHHD

:QE?& © X B G Pur desmm © 1

TPELADY | &) http//metlinzcripps.edus metaba_listphp?mass_min=126.0304&mass_max=126.05

% Mass Inspector 1260404 [13] (Experiment:

RT: 10.518 ~Condition
mazs: 126.0404
RTSD: 7.8218 [sample Mame | Mass ][ sD. [ FrT [ sD. -
masssD: 0.0041 Sample Numbe...| 126.0427 0o 10724 Sc rl s ' e n te r fo r M
Sarple Numbe 126.043 0.0 10.482
Sarnple Murnbe...|  126.0424 0.0 10.444
Sarnple Murnbe...|  126.0408 0.0 10.605
Sarnple Murmbe...|  126.0414 0.0 10.443
Sarnple Murnbe...|  126.0405 0.0 10.678
_i - | : ."-.-.l - \ m*\ A‘\ m
L1 T
ample Mame [ Mass [ S0 [ RT ”h'—
METL I N SearCh er_A01_1_1.. | 126.0427 0.0 10.724
ter DOT_1_1..| 136.0436 0.0 10.46

M Beer_D01_2_1..| 126.0425 0.0 10.54 =
etabolites
Search | Beer_E01_1_1..| 126.0425 0.0 10.49
Beer E01_2_1 126.0426 0.0 10.43

Mass Detailsl < ..I;II | [E] (Metabo“teg 1-4 of /_’” Change e

&0

= 10 T

z2 q— 'MID | Mass Name 'Formula [CAS|KEGG |
2 DDD: Sample Mumber r
E 1 2 34 &5 67 & 810 11 12 114 15 17 13

S | R
Tool Lists Containing 126.0404 [13] eh Links
’7 Minirmum carrelation IW ‘ ’7 EH3 Mass Lists —‘ ‘ W

Fnasimiar | 290 [126.0429 Thymine CeHghs 05 TB”If:l

METLIN
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~All Samples(18) Double click to zoom fully out.
Mame RT Mass  |[sbundan. 127.1556 127.6012 128.0468 128,4924 128.9379 A
iBt0 [SEEER - s t0.7 280 & ad Beer _FO1_1_1_1.bxt
s .01 Gampistams (o (5 e 2 |Beer_DO1..| 10.462|126.0436 GI1GG08.5 00T H |
[F==s O ample Numbe.| 126 0427 7 0.00 4| 3 |Beer_DO1.. 10.58|126.0425 585005 a0
= D= 4 |Beer DO1.. | 10.471[126.0427] 597301.69 o
ample Numbe 0 5 |Beer_ E0M.. | 10.493[126.0425] 4828R8.62| -
e Hirmhe: ; o & |Beer EOT. | 10.435/126.0426 54658612 4071
£] \ pr B 7 |Beer E0M.. | 10.626[126.0424] 483918.91 .
Y > 3 |Beer_F01_.| 10.262[126.0318 4640604 0 JeH+ ™
T T B e D 2 |Beer F0M_.| 10.402/126.0317| 4206385 127.1556 127.6012 128.0468 128.4924 128.9379
r o A1t 2] 1072 L0E 10 |Beer_FO1_.| 10.331(126.0317] 45079725
MassTol [ [ || |peer gl 24 GETRE 11 |Beer_ADT_.| 10.482 126.043] 45169375 . Beer FO1.2_ 1 1.txt
Fr > i 3 (T — 12_|Beer ADT_.| 10.444[126.0424] 44016688 T e =
Beer_E01_2 1 26| 10.43 12 loAme DOA AN GNRI198 NAND ANEINE BRE 1 807
I Mass Details | e 3l T o
| | 8 ~Beer_AD1_1_1_1td —
% " — [Species [ RT [ iz s i
5 H 1 |m 10.724 1~ el M+H-+1
€ Sample Kumber ) M+H
5’ MaSS Deta”S R 2 |m+H 10.724 127.08) 10 g ;
z — 3 MeAet 10724 13280534 - 1271556 127.6012 128.0468 128,4924 128,9379
Tools Lists Containing 126.0404 [13] eh Links o B FO1 3 1 1.txt
’7 Minirmum correlation |0.8 ’7 E- Mass Lists —‘ ‘ HN i l 100 TH e
Find Similar | -1
[ Calculate ] [ Chemistry ] £l
60
~Composition 40
Farmula dm DI dmip... dmip... D B
![ ] |u|( [ P m {p H__L 20 M+H+1 [ |

- Agilent Technologies

-Compositions{ 1)

Formula ||dm{D... ||dm|[p... |||dm|[p... || DEE || Score
I I 4.0 100.0




GeneSpring MS

GeneSpring MS

kohei_ando@agilent.com

*GeneSpring MS
http://www.chem.agilent.com/scripts/generic.asp?lpage=54770&indcol=Y&prodcol=Y

*GeneSpring MS

http://www.chem.aqilent.com/scripts/pds.asp?lpage=42556
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