Dividing up the data

Stephen Barnes

Analysis of the control-genistein data

* The Excel download from the XCMS analysis contained 7840 ion
features

* Too many to load them onto MetaboAnalyst (restricted to 5000 features)

* The data on the 5<RT<25 min sheet was ordered (highest to lowest)
according to the values in the control mean column

* These ordered data were divided into two sets — lines 1-3921 (the high group)
and the line 3922-7841 (the low group) — on new sheets.

* Added line 1 from the high group to the top of the 3922-7841 sheet (this
identifies the m/z, RT, and sample names)

* For each new sheet, .csv files were created for each sample, add to the
control and genistein folders, zipped up and analyzed on Metaboanalyst.

* Note, the ion selection is now NONE instead of INTERQUARTILE RANGE

2/18/2019



First 3920 features 1®
O
A% o
6%\\%»&6ﬂ
rpk;gg% 5
N &g%& '50'5\\} -y
7y ol nﬂ&‘\:b
e S - =
25 -
® - = ™
o S
S, 99)090109639 Ge
‘5’1 05, 9&\94 .39/ 993/
8 (\79@,7) Y6 5226 6 - o~
G o
- : -
o 4 - o
T T T T T
-8 -4 -2 2 4 6
log2 (FC)
Second 3920 features %, s,
983 -0z,
S
© 7 %65 ’ £ w\\f‘ o o
-08> g > 09“
2 &
o — = ©
a
S
H < - P
8 e
T . ,l/g,’b?’
9,
Ggggs%ggj 1416\?\9/1 'Lb‘gtg’%b
o s, 92K
o | g5 s LI
o = O
T T T T
-10 -8 -6 -4 -2 0 2
log2 (FC)

2/18/2019



2/18/2019

PCA 2D-plots

Scores Plot

Scores Plot
@ Control_1 ® Control_2
® Genistein_1 ® Genistein_2
g ] o
=3
o ]
~
o o | -
. o~
= )
g s
@ : o i 8 (@]
] o
s o - 6] N oA ‘
N o~
o © o r
a Y ®
(=]
Ll @) o |
) g
o}
§ 1 (o}
o
g -
-
T I T T 1 1 1 ] 1 1
-20 0 20 40 20 -10 0 10 20 30
PC 1 (22.2 %) PC 1( 38 %)
\\\\
- s~ | - =
30 (L |
15 B
® 25 (-1 | |
10 e
= 1 4 15 1]
" ~N - Legend
a . S 75 .J. @ Control_2
: : @ Genistein_2
] g of ®
o 25 1711
15T
a2sH1T]
’ g
== Bl 220 e w o w £
N on R ‘, s l,
PC1 (384
PC1 (22.2%)




2/18/2019

PLS-DA 2D-plots

Scores Plot Scores Plot
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m/z RT i m/z RT
112.9885 26.23 202.0273 17.45
201.0238 17.64 203.0209 17.39
201.0243 17.40 262.0139 13.51
269.0136 14.06 269.0462 15.53
269.0464 18.01 269.0465 20.50
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433.0774 10.67
445.0770 16.31

270.0497 18.01
283.0832 14.73
283.1179 14.87
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: 3 449.1089 15.78
349.0029 18.02
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Resolving the m/z 445, 668 and 891 ions

m/z 445.077 is genistein glucuronide [M-H]-
* Mis 446.086

[2M-H] is m/z 892.172-1.007 = 891.165 (obs. m/z 891.163)
* The m/z 891-893 series are the 2M-H series with 13C-isotopes
The m/z 668-669 series are doubly charged
* The 13C-isotope spacing is 0.5
* m/z668.119 is [m-2H]*
* mis therefore 2 x 668.119 + 2 x 1.0072 = 1336.238 + 2.014 = 1338.252
* Divide 1338.252 by 446.086 = 3
m/z 668.119 is therefore [3M-2H]*

* All these ions are from genistein glucuronide
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Now let’s go to METLIN

Put METLIN in your browser
use your account information

Home* D Metlin~ iSoOMETLIN Sign Up Forgot Password? mpy197 7@uab.edu see Login

@ Welcome to METLIN
Watch later  Share

|
> T«
0

(= j

Latest News and Articles

METLIN now has over 200,000 molecular standards with MS/MS data at multiple energies and in pos/neg modes
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Home* D isoMETLIN Simple Search Advanced Search Batch Search Fragment Similarity Search Neutral Loss Search MS/MS Spectrum Match Search

Logout [ TMPLLabUAB ]

w Welcome to METLIN b %

Watch later  Share

Latest News and Articles

METLIN now has over 200,000 molecular standards with MS/MS data at multiple energies and in pos/neg modes

-
-

Home* ﬂ iSOMETLIN Simple Search Advanced Search Batch Search Fragment Similarity Search Neutral Loss Search MS/MS Spectrum Match Search

Logout [ TMPLLabUAB ]

Masses
Enter the masses
from PLS_VIP file

Charge Neutra
Positive Select negative
Negative

jAdducts  ppq

Select the ion
types — M-H, M-
H20-H, 2M-H,

3M-H

M+CH3C00
M+F
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Home* u isoMETLIN Simple Search Advanced Search Batch Search Fragment Similarity Search Neutral Loss Search MS/MS Spectrum Match Search

Logout [ TMPLLabUAB ]

Accuracy
PPM)

Display
Structure

Peptides

«

prugs

«

foxicants .

Go search

112.9885 m/z
(113.9952 - 113.9963 daltons): 1 Metabolite [M-H]"

IShow 10 + entries Search:

METLIN
1D ¢ Mass APPM Name Formula CAS MS/MS Structure

63238 113.9953 4 Acetylenedica C4H204 142-45-0 View
rboxylate

Acetylenedicarboxylate / ]
MID: 63238 Insilico predicted spectra .
100 / A

Intensity (%)
w
3

B ‘ MSMS spectrum not useful.

0y - = = J - T 1, Would be better if METLIN didn’t
_ Mass (m/2) link negative ions to positive
W oo 2y e l MSMS spectra




(270.0523 - 270.055 daltons): 29 Metabolites [M-H]"

Show | 10 4 entries Search:
METLIN
ID 1& Mass APPM Name Formula CAS MS/MS Structure
2412 270.0528 3 Rhein-9- C15H1005 480-09-1 View
anthrone
/\\/\/\‘
AVAVA Y4V
3397 270.0528 3 Apigenin C15H1005 520-36-5 View X
/ v Y v
\A/
Y'Y
Apigenin
MID: 3397 ESI Q-TOF
100
117.0334
75
g
>
£ 50
g
£
25
0 L I| . | ._'_Il | III 1 . . :
50 100 150 200 250 300
Mass (m/z)
]
|
| Apigenin is quite stable and needs the higher collision
= energy (-40 V) which available in this case.
]
—E) 0V (M-H)- The base peak product ion is m/z 117.0334
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270.0528 Genistein C15H1005 446-72-0 View
i I".l‘\\‘.»f \
ANAA
/ ARy \1
270.0528 Pelargonidin ~ C15H1005 7690-51-9 View
Ay
270.0528 Aloe-emodin  C15H1005 NA View
4\|/\/\\
WA
Cenistein
MID: 3398 ESI Q-TOF
100
133.0825
75
g
>
£ 50
g
&
25
. ot |
0 100 150 200 250 300
Mass (m/z)
o Genistein is quite stable and needs the higher collision
= energy (-40 V) which available in this case.
=
O Its base peak product ion (m/z 133.0825) is different from
— its isomer apigenin (m/z 117.0334).
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Home* a isoMETLIN Simple Search Advanced Search Batch Search Fragment Similarity Search Neutral Loss Search MS/MS Spectrum Match Search

Logout [ TMPLLabUAB ]

MaH | METLIN MRM
M+CH3(
mef | MRMUpload | 270.0528 3 Genistein CI5H1005  446-72-0 View
MRM Download
:f:;:“y 3399 270.0528 3 Pelargonidin  C15H1005  7690-51-9
Pisplay
btructure
Peptides N
prugs a .
¢ | 41039 270.0528 3 Aloe-emodin  C15H1005  NA View
[oxicants . s

Home* ﬂ iSOMETLIN Simple Search Advanced Search Batch Search Fragment Similarity Search Neutral Loss Search MS/MS Spectrum Match Search

Logout [ TMPLLabUAB ]

Search
Search Tip: You ¢
ot ) :
th
MID
PBmiles
Smiles Exact
Match
Mass
IName
Name Exact Match
Formula | ..., 05|
ICAS
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Home* D isoMETLIN Simple Search Advanced Search Batch Search Fragment Similarity Search Neutral Loss Search MS/MS Spectrum Match Search

Logout [ TMPLLabUAB ]

Name Exact Match
Formula | ... o
CAS

KEGG

Bearch
MS/MS
Data
Only

Peptides

<>

Drugs A

[Toxicants 7Y

METLIN
ID Mass Name Formula CAS KEGG MRM = MS/MS Structure

3398 270.05282343 Genistein C15H1005 446- C06563 View View
72-0

METLIN ID Mass Name Formula CAS KEGG MRM MS/MS Structure

IShowing 1 to 1 of 1 entries Previou - Nex
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Statisticaly Optimized Name: Genistein, MID: 3398
Experimental Transitions Show 10+ entries Search:
View Selected Fragment(s)
@ Precursor l&  Adduct Mode Col. E. Rating
o ——— -omo
269.0455 4090
269.0455 M-H = 40 135 4 0 Q0
2711 M+H + 40 91.1 O 0 9 (0
271.1 M+H + 40 215.1 @0 Q0
2711 M+H + 40 197.1 G0 Q0
Precursor Adduct Mode Col. E. MZ Rating
Showing 1 to 6 of 6 entries Previous - Next

(684.2622 - 684.2657 daltons): 0 Metabolites [M-2H]*
(1026.3942 - 1026.3976 daltons): 0 Metabolites [M-3H]*

349.0029 m/z
(350.0084 - 350.0119 daltons): 1 Metabolite [M-H]"

Show 10 4 entries Search:
METLINID & Mass APPM Name Formula CAS MS/MS Structure
48862 350.0096 1 Apigenin 7- C15H1008S View
sulfate
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Apigenin 7-sulfate

MID: 48862 Insilico predicted spectra

100
75
g
>
£ 50
2
£
25
0 - T — : T i r
0 50 100 150 200 250 350 400
Mass (m/z)
O
= (+) 20V [M+H]+ Again, no negative ion data
445.0773 m/z
(446.0824 - 446.0868 daltons): 12 Metabolites [M-H]"

Show | 10 % entries Search:
METLINID |2 Mass APPM Name Formula CAS MS/MS Structure
48550 446.0849 0 5,7,2'- C21H18011 View

Trihydroxyflav
one 7- 25
glucuronide V.l
48775 446.0849 0 Apigenin 7- C21H18011 View
glucuronide
v
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88791 446.0849 0 Glucorhein C21H18011 34298-86-7 View
96095 446.0849 0 Genistein 4'- C21H18011 View
QO-glucuronide
N
Genistein 4'-O-glucuronide
MID: 96095 Insilico predicted spectra
100
75
g
>
2 50
g
£
25
5 . N I I . ,|| | .
100 200 300 400 500
Mass (m/z)

(+)

20V [M+H]+ Again, no negative ion data

2/18/2019
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This is really the 3C,-isotope ion of m/z 445.077

447.0932 m/z
(448.0982 - 448.1027 daltons): 74 Metabolites [M-H]"

Bhow 10 $ entries Search:
METLIN ID |2 Mass APPM Name Formula CAS MS/MS Structure
43747 448.1006 0 Quercitrin C21H20011 522-12-3 View
“\
525.0333 m/z
(526.038 - 526.0432 daltons): 0 Metabolites [M-H]"
(544.0491 - 544.0543 daltons): 5 Metabolites [M-H20-H]"
Show 10 + entries Search:
METLINID l2 Mass APPM Name Formula CAS MS/MS Structure
49817 544.0523 1 8- C21H20015S View
Hydroxyluteoli ‘
n 8-glucoside- l\
3'-sulfate
49819 544.0523 1 Hypolaetin 7- C21H200158 View E
sulfate-8- R
glucoside \

None of the five records are of genistein -glucuronide sulfate

2/18/2019
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MID

Bmiles

Mass

Name

Formula

CAS

KEGG

Formula

CAS

KEGG

Search
MS/MS
Data
Only

Peptides

Drugs

[Search Tip: Y

d. Fi

[Toxicants

£  isoMETLIN

Smiles Exact Match

Name Exact Match

£  isoMETLIN

MRM~

Name Exact Match

2/18/2019

Simple Search Advanced Search Batch Search Fragment Similarity Search Neutral Loss Search MS/MS Spectrum Match Search

Logout [ TMPLLabUAB ]

Simple Sear Advanced Search Batch Search Fragment Similarity Search Neutral Loss Search MS/MS Spectrum Match Search

Logout [ TMPLLabUAB ]
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METLIN

Name Exact Match ID 18 Mass Name Formula CAS KEGG MS/MS l& Structure
Formula 48550 446.084911418 5.1.2; : : C21H18011
rihydroxyflavone 7- in silico o
glucuronide o = J: /‘
cAs N i i
KEGG
Search 48775 446.084911418 Apigenin 7- C21H18011
MS/MS glucuronide in silico P
Data A CT
Only N— “‘Iﬁ.ir S
\\r ‘\_‘
Peptides
Drugs 48776 446.084911418  Apigenin 7- C21H18011
galacturonide in silico =
Toxicants | , s k., f T
N \[4\ ' N
T A
:
96095 446.084911418  Genistein 4'-0- C21H18011 NN
glucuronide n si S I I
3 .
Again, no negative ion data Y

Class exercise due Friday, Feb 22

* The ordering of the features was based on the control group

* Go back to the 5<RT<25 min spreadsheet

* Copy it to a new spreadsheet and order it according the areas in the genistein
group (largest to smallest)

* Divide the data into two equal parts and transfer them to two separate sheets
— the first half of most intense ions (GenCon_1_1) and the second half the
remaining less intense ions (GenCon_1_2)

* Make .csv files for each sample for each half and place them in the folders
* Make .zip files of the two folders and rename them GenCon_1.zip and
GenCon_2.zip
* Perform stats analysis with Metaboanalyst

* Make the figures at the beginning of this slide set (volcano plot, PCA, PLS-DA,
VIP and Heatmaps).

* Download the data and generate a report.
* Download the download.zip file and unzip it

2/18/2019
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More on the class exercise

* Locate the plsda_vip file and open it

* Parse the m_z/RT column A (insert a new column B first)
. Hi%hlight column A and go to the Sort tab — scroll down and select the text to column
option
Select Other and add a “/” in the box
You should see that the concatenated info separates into two columns
Once finished, highlight all the data and sort on Comp 1 (largest to smallest).
Scroll down until the last row is 3 or greater.
Insert an empty row

Highlight all the rows above the empty row and sort according to column A (m/z,
smallest to largest)

* Identify the all 12C-ions and their 13C_-isotope pairs

* Copy the m/z values of ions with comp 1 >3 into METLIN

e Use nﬁgative ions, [M-H], [M-H,0-H], [2M-H], and [3M-H] and 5 ppm to do a batch
searc

* |dentify as many ions as you can
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