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» This tutorial will describe the data that MultiAlign processes.

» You will learn:
B Terminology
B How data is linked in the resulting relational database
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» MS Feature

B Afeature (isotopic distribution) that was identified in a single MS?! scan
from a single dataset
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» MS Feature

B Afeature (isotopic distribution) that was identified in a single MS?! scan
from a single dataset

» LC-MS Feature

B A collection of MS features that was grouped across multiple scans from a
single dataset
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» MS Feature

B Afeature (isotopic distribution) that was identified in a single MS1! scan
» LC-MS Feature

B A collection of MS features that was grouped across multiple scans
» LC-MS Feature Cluster (consensus feature)

B A collection of LC-MS Features that were found across datasets

MEEE 331
Mono Ma ¥,

2 1652, @A445.21 miz)
LC-Elution Profile ~ Dataset 1 P Dataset 2
(monoisotopic peak) e “
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Seen 36185, 3, 597}

Mass Tag
LL L Database

Peak
Matching

deisotoping LC-MS Feature

Quantitation

Alignment (downstream)

(Decon2ls) Finding

Traditional workflows would be to:

Deisotope an LC-MS instrument run into MS Features
Detect LC-MS Features

Align these features to a reference, i.e. mass tag database
Identify Peptides, i.e. Peak Match

Perform Quantitation using downstream tools

Lk wnheE

December 18, 2012 8
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deisotoping LC-MS Feature Peak Quantitation

Alignment

(Decon?ls) Finding Matching (downstream)

)

But sometimes AMT tag databases are not available because genomic information is
unknown, as with some microbial communities or if performing metabolomic based
analysis.

December 18, 2012 9
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Seen 36185, 3, 597}

deisotoping LC-MS Feature
(Decon2ls) Finding

Quantitation
(downstream)

deisotoping LC-MS Feature
(Decon2ls) Finding

Alignment Clustering

)

Instead one may be interested in purely comparative dataset analysis. In this case, a
dataset can be used as the reference for alignment.

December 18, 2012 10
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Peak Quantitation

Clustering Matching (downstream)

deisotoping LC-MS Feature

(Decon2ls) Finding Alignment

MultiAlign is a multiple dataset analysis tool (LC-MS, LC-IMS-MS)
whose intention is to find common features across multiple
datasets. It also can perform feature identification, e.g. for

peptides) via the STAC algorithm.

MultiAlign includes an additional processing step clustering LC-

MS features across datasets after alignment
11
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Sean 396 {35, 96, 397)

Sean 396 {35, 96, 397)

Sean 396 {35, 96, 397)

Sean 396 {35, 96, 397)

Quantitation

Clustering (downstream)

deisotoping LC-MS Feature

(Decon2ls) Finding Alignment

MultiAlign can skip the identification (peak matching) step if no
AMT tag database is available.

12
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» Traceback simply implies the ability to start with a feature
identification (e.g. peptide identification) or a cluster of features and

trace all of the way to the raw spectra (MS?') and MS/MS spectra if
available.

14
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With traceback we are trying to link a cluster, mass tag, or
protein to their respective MS/MS spectra.
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1— Mass Tag

1— Cluster

LC-MS Feature _l

MS Feature

This tree shows how a single protein could MS/MS Spectra
map to an MS/MS spectra in one of the
datasets analyzed.

December 18, 2012 16
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b a mass tag to an MS/MS spectra

E T_LCMS_Features B9 T_Datasets B T_Datasets_To_Factors_Map
/2 Feature_ID: integer 4 Dataset_ID: integer /? Dataset_ID: integer
. . /£ Dataset_ID: integer 25 DMS_Dataset_ID: integer /2 Factor_ID: integer
H e re We S h OW h OW th IS d ata IS E CIuster_lDl: integer — = J?b: text b < sqlite_autoindex_T_Datasets_To...
&9 Conformation_ID: integer &5 File_Name: text
. . . £ Mass: numeric &5 Parameter_File: text i
I I n ked I n t h e SQLIte res u It £ Mass_Calibrated: numeric E5 Directory_Path: text B T_Factors

& NET: numeric
8 Mz: numer.vc & Factor_Name: text
d ata ba Se . & Scan_LC: m(eger £ Factor_Value: text
£ Scan_LC_Start: integer
B9 Scan_LC_End: integer
& Scan_Aligned: integer IE T_Clusters
&3 Charge: integer |p Cluster_ID: integer
£ Abundance_Max: numeric =] Mass: numeric
H H & Abundance_Sum: integer £ Mass_Calibrated: numeric &5 FDR: integer
Sta rtl ng W It h a m a SS tag &3 Drift_Time: numeric - £ NET: numeric & Num_AMT_Matches: integer
’ = Average_Interferencegg®re: nu... 2 NET_Aligned: numeric £ Conformation_Matches: integer
& Average_Deco core: numeric| £ Scan_LC: integer & False_Matches: integer

query data joining on | (e P
mass tag id and cluster id
through the mapping
table

/2 Factor_ID: integer

55 T_STAC_FDR
/3 STAC_Cutoff: numeric

¥

%_LCMSFeatures_Cluster E5 Score: numeric
* sqlite_autoindex_T_LCMS_Featur.., £ Member_Count: integer
E5 Dataset_Member_Count: integer

[Tag_ID: integer
g mer_ID: integer

T_Mass_Tags
/2 Mass_Tag_ID: integer
£ Conformer_ID: integer

PTAC_Score: numeric
STAC_UP: numeric

sqlite_autoindex_T_Cluster_To_...

> S_rea 107 3o
£ MS_Feature_ID: integer

& sqlite_autoindex_T_MSFeature_T..,| & Mass: numeric
E] NET_Average: numeric

E5 NET_Predicted: numeric E5 T_Mass_Tag_To_Protein_Map
3 NET_Std_Dev: numeric
£ Normalized_Score_Max: numeric

& Mass_Tag_ID: integer
/2 Protein_ID: integer

£ T_MSFeatures

£ FEATURE_ID: integer & MSGF_Spec_Prob_Max: numeric |« -

£ DATASET_ID: intsger &9 Cleavage_State: integer E C|ea\{age_5tate: {nteger

£ DriftTime: numeric £ Modifications: text E5 Terminus_State: integer

&5 FIT: numeric £ Peptide: text < sqlite_autoindex_T_Mass_Tag_T...
£ SCAN_NUM: integer & Peptide_Ex: text

&) CHARGE: integer £ MS_MS_Observed: integer E2 T_Proteins

& ABUNDANCE: integer £ Mod_Count: integer /2 Protein_ID: integer

& MZ: numeric 7 sqlite_autoindex_T_Mass_Tags_1 |« & Protein: text

B AVERAGE MW:inimeric [ E8 Protein_Description: text

E MONOISOTOPIC_MW: numeric
£ MONOISOTOPIC_MW_ABUNDA...

< sqlite_autoindex_T_MSFeatures_1 =] T—Al""yﬂs_l"fo
E2 T_Mass_Tag_Conformations /» Option: text
/2 Mass_Tag_ID: integer £ Parameter: text
/3 Charge: integer £ Value: text
E5 T_Msn_Features £ Drift_Time: numeric & sqlite_autoindex_T_Analysis_Info..,
o S;EC;RA ID: integer <7 sqlite_autoindex_T_Mass_Tag_C...
/» DATASET_ID: integer
B MS_LEVEL: integer F T_MSnFeature_To_MSFeature_Map

£ RETENTION_TIME: numeric

E5 SCAN: integer

B PRECURSOR_MZ: numeric

& TOTAL_ION_CURRENT: numeric
7 sqlite_autoindex_T_Msn_Feature...

December 18, 2012 =

- & Raw_Dataset_ID: integer
4 MS_Dataset_ID: integer
4 MS_Feature_ID: integer

4 MSn_Feature_ID: integer

<7 sqlite_autoindex_T_MSnFeature_... 17




MultiAlign

Database Schema — Mapping from

b a mass tag to an MS/MS spectra

Then map the cluster to
all possible LC-MS
features based on cluster
id in the
T_LCMS_Features Table

December 18, 2012

E T_LCMS_Features

Bl T_Datasets

E5 T_Datasets_To_Factors_Map

/2 Feature_ID: integer
£ Dataset_ID: integer

4 Dataset_ID: integer

Cluster_ID: integer
onformation_ID: integel
ass: numeric

Mass_Calibrated: numeric

& NET: numeric

& MZ: numeric

& Scan_LC: integer

£ Scan_LC_Start: integer

B9 Scan_LC_End: integer

& Scan_Aligned: integer

&9 Charge: integer

£ Abundance_Max: numeric

3 Abundance_Sum: integer

&5 Drift_Time: numeric

&9 Average_Interference_Score: nu..
£ Average_Decon_Fit_Score: numeric|
B UMC_Member_Count: integer

& Saturated_Member_Count: integer

] DMS_Dataset_ID: integer
£ Job: text

&5 File_Name: text

&5 Parameter_File: text

&5 Directory_Path: text

E T_Clusters

/3 Cluster_ID: integer

| 23 NET_Aligned: numeric

4 idx_LCMSFeatures_Cluster
</ sqlite_autoindex_T_LCMS_Featur..,

E5 Mass: numeric
£ Mass_Calibrated: numeric

&) Scan_LC: integer

£ Charge: integer

& Drift_Time: numeric

£ Score: numeric

] Member_Count: integer
E5 Dataset_Member_Count: integer

E5 T_MSFeature_To_LCMSFeature_Map|

£ Dataset_ID: integer
£ LCMS_Feature_ID: integer
£ MS_Feature_ID: integer

ES T_Mass_Tags

£ Mass_Tag_ID: integer
£ Conformer_ID: integer

7 sqlite_autoindex_T_MSFeature_T...

£ T_MSFeatures

£ FEATURE_ID: integer
£ DATASET_ID: integer

&9 DriftTime: numeric

£ FIT: numeric

5 SCAN_NUM: integer

& CHARGE: integer

&5 ABUNDANCE: integer

& MZ: numeric

5 AVERAGE_MW: numeric

E MONOISOTOPIC_MW: numeric
£ MONOISOTOPIC_MW_ABUNDA...

£9 Mass: numeric

E] NET_Average: numeric

E5 NET_Predicted: numeric

3 NET_Std_Dev: numeric

£ Normalized_Score_Max: numeric
B MSGF_Spec_Prob_Max: numeric
£ Cleavage_State: integer

E5 Modifications: text

£ Peptide: text

£ Peptide_Ex: text

B3 MS_MS_Observed: integer

£ Mod_Count: integer

<7 sqlite_autoindex_T_Mass_Tags_1

pod—"

< sqlite_autoindex_T_MSFeatures_1

i

E2 T_Mass_Tag_Conformations

5 T_Msn_Features

4 Mass_Tag_ID: integer
/3 Charge: integer
£ Drift_Time: numeric

£ SPECTRA_ID: integer
/» DATASET_ID: integer

& MS_LEVEL: integer

£ RETENTION_TIME: numeric

E5 SCAN: integer

B PRECURSOR_MZ: numeric

& TOTAL_ION_CURRENT: numeric

<7 sqlite_autoindex_T_Mass_Tag_C...

E T_MSnFeature_To_MSFeature_Map

& Raw_Dataset_ID: integer
4 MS_Dataset_ID: integer
4 MS_Feature_ID: integer
4 MSn_Feature_ID: integer

< sqlite_autoindex_T_Msn_Feature...

<7 sqlite_autoindex_T_MSnFeature_...

/? Dataset_ID: integer
/2 Factor_ID: integer

< sqlite_autoindex_T_Datasets_To...

b
B T_Factors

/2 Factor_ID: integer

Factor_Name: text
£ Factor_Value: text

T_STAC_FDR

/3 STAC_Cutoff: numeric

£ FDR: integer

£ Num_AMT_Matches: integer
2] Conformation_Matches: integer
£ False_Matches: integer

29 Label: text

7 sqlite_autoindex_T_STAC_FDR_1

[Tag_ID: integer
'mer_ID: integer

BTAC_Score: numeric
STAC_UP: numeric

3]
o

sqlite_autoindex_T_Cluster_To_...

B T_Mass_Tag_To_Protein_Map

& Mass_Tag_ID: integer
/2 Protein_ID: integer

£ Cleavage_State: integer
E5 Terminus_State: integer

< sqlite_autoindex_T_Mass_Tag_T...

T_Proteins

Protein_ID: integer

Protein: text
Protein_Description: text

i 8 (o [EH

T_Analysis_Info

Option: text
Parameter: text

v  |H

5 Value: text

< sqlite_autoindex_T_Anazlysis_Info..,

Pacific Northwest
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Database Schema — Mapping from
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b a mass tag to an MS/MS spectra

E T_LCMS_Features B9 T_Datasets B T_Datasets_To_Factors_Map

/2 Feature_ID: integer 4 Dataset_ID: integer /? Dataset_ID: integer

/£ Dataset_ID: integer 25 DMS_Dataset_ID: integer /2 Factor_ID: integer

£ Job: text b < sqlite_autoindex_T_Datasets_To...
&5 File_Name: text

&5 Parameter_File: text i
E5 Directory_Path: text B4 T_Factors

/2 Factor_ID: integer

Cluster_ID: integer g
onformation_ID: i
ass: numeric
Mass_Calibrated: n
& NET: numeric

& MZ: numeric

& Scan_LC: integer
£ Scan_LC_Start: intg
B3 Scan_LC_End: inted
£ Scan_Aligned: ints
&3 Charge: integer
£ Abundance_Max: n
E3 Abundance_Sum: i
&5 Drift_Time: numerid]

£ Factor_Name: text
£ Factor_Value: text

E T_Clusters
/3 Cluster_ID: integer

55 T_STAC_FDR
/3 STAC_Cutoff: numeric

E5 Mass: numeric s =
£3 Mass_Calibrated: numeric &1 FDR: integer
£ Num_AMT_Matches: integer

Then map each LC-MS

& Average_Interferene Score: nu... | 2 NET_Aligned: numeric £ Conformation_Matches: integer
. & Average_Decon_Fitfiscore: numeric| £ Scan_LC: integer & False_Matches: integer
features to its inceger B G s & Lbel e
d_Member_Count: integer &5 Drift_Time: numeric 4 sqlite_autoindex_T_STAC_FDR_1
M SFeatures_Cluster £ Score: numeric
a p p ro p rl ate Set of M S toindex_T_LCMS_Featur... £1 Member_Count: integer ter_To_Mass_Tag_Map

E5 Dataset_Member_Count: integer

[Tag_ID: integer
'mer_ID: integer

Features based on
Dataset ID and LC-MS
feature ID

bture_To_LCMSFeature_Map|
T_Mass_T;

ID: integer B T _lags .

eature_ID: integer 4 Mass_Tag_ID: integer

ure_ID: integer £ Conformer_ID: integer

toindex_T_MSFeature_T... & Mass: numeric
E] NET_Average: numeric

E5 NET_Predicted: numeric E5 T_Mass_Tag_To_Protein_Map
3 NET_Std_Dev: numeric

£ Normalized_Score_Max: numeric
& MSGF_Spec_Prob_Max: numeric [«

BTAC_Score: numeric
STAC_UP: numeric
sqlite_autoindex_T_Cluster_To_...

& Mass_Tag_ID: integer
/2 Protein_ID: integer

-_ID: integer

B\ DATASET_ID: integer &9 Cleavage_State: integer & Cleavage_State: integer

£ DriftTime: numeric £ Modifications: text E5 Terminus_State: integer

&5 FIT: numeric £ Peptide: text < sqlite_autoindex_T_Mass_Tag_T...
£ SCAN_NUM: integer & Peptide_Ex: text

&) CHARGE: integer £ MS_MS_Observed: integer E2 T_Proteins

& ABUNDANCE: integer £ Mod_Count: integer /2 Protein_ID: integer

; MZ: numeric ) <7 sqlite_autoindex_T_Mass_Tags_1 |« = Protein: text

B AVERAGE MW:inimeric [ E8 Protein_Description: text

E MONOISOTOPIC_MW: numeric
£ MONOISOTOPIC_MW_ABUNDA...

< sqlite_autoindex_T_MSFeatures_1 =] T—Al""yﬂs_l"fo
E2 T_Mass_Tag_Conformations /» Option: text
/2 Mass_Tag_ID: integer £ Parameter: text
/3 Charge: integer £ Value: text
E5 T_Msn_Features £ Drift_Time: numeric & sqlite_autoindex_T_Analysis_Info..,
o S;EC;RA ID: integer <7 sqlite_autoindex_T_Mass_Tag_C...
/» DATASET_ID: integer
B MS_LEVEL: integer F T_MSnFeature_To_MSFeature_Map

£ RETENTION_TIME: numeric

E5 SCAN: integer

B PRECURSOR_MZ: numeric

& TOTAL_ION_CURRENT: numeric

- & Raw_Dataset_ID: integer
4 MS_Dataset_ID: integer
4 MS_Feature_ID: integer

4 MSn_Feature_ID: integer

7 sqlite_autoindex_T_Msn_Feature...

December 18, 2012 =

<7 sqlite_autoindex_T_MSnFeature_... 19




MultiAlign

Database Schema — Mapping from

b a mass tag to an MS/MS spectra

Then link every MS
feature to an appropriate
MSn Spectra ID through
the
T_MsnFeature_To_ MSFe
ature_Map

December 18, 2012

E T_LCMS_Features

Bl T_Datasets

E5 T_Datasets_To_Factors_Map

/2 Feature_ID: integer
/£ Dataset_ID: integer

& Cluster_ID: integer g

&9 Conformation_ID: ifllegei

£ Mass: numeric

£ Mass_Calibrated: nflineric

& NET: numeric

& MZ: numeric

& Scan_LC: integer

E5 Scan_LC_Start: intdller

B9 Scan_LC_End: intedlir

& Scan_Aligned: integ

&3 Charge: integer

£ Abundance_Max: niiheric

E3 Abundance_Sum: infleger

&5 Drift_Time: numerid]

&3 Average_Interferen@ Score: nu...
£ Average_Decon_Fitfiscore: numeric|
B UMC_| : integer

& Saturaed_Member_Count: integer

4 idx_LC(WSFeatures_Cluster
<7 sqlit=_Rutoindex_T_LCMS_Featur..,

£ T_MSFjiature_To_LCMSFeature_Map|

£ Datasqll ID: integer
£ LCMS Jeature_ID: integer
£ MS_Faliture_ID: integer

< sqlite_Mutoindex_T_MSFeature_T...

o5

-_ID: integer

_ID: integer
e: numeric

eric

UM: integer

: integer
ANCE: integer
Reric
MW: numeric
PIC_MW: numeric

4 Dataset_ID: integer

£] DMS_Dataset_ID: integer
£ Job: text

&5 File_Name: text

&5 Parameter_File: text

&5 Directory_Path: text

E T_Clusters

/3 Cluster_ID: integer

£ Mass: numeric
£ Mass_Calibrated: numeric

| 23 NET_Aligned: numeric

&) Scan_LC: integer

£ Charge: integer

& Drift_Time: numeric

£ Score: numeric

£ Member_Count: integer

E5 Dataset_Member_Count: integer

ES T_Mass_Tags

£ Mass_Tag_ID: integer
£ Conformer_ID: integer

£9 Mass: numeric

E] NET_Average: numeric

E5 NET_Predicted: numeric

3 NET_Std_Dev: numeric

£ Normalized_Score_Max: numeric
B MSGF_Spec_Prob_Max: numeric
£ Cleavage_State: integer

E5 Modifications: text

£ Peptide: text

£ Peptide_Ex: text

B3 MS_MS_Observed: integer

£ Mod_Count: integer

<7 sqlite_autoindex_T_Mass_Tags_1

pod—"

C_MW_ABUNDA...

A

£ SPECTRA_ID: integer
 DATASET_ID: jgreger

&2 MS_LEVE
B3 RETENTION_ E: numeric

E5 SCAN: integer F .

B PRECURSOR_MZ: numeric
& TOTAL_ION_CURRENT: numeric

< sqlite_autoindex_T_Msn_Feature...

4

E5 T_Massfitag_Conformations

& Mass_
/2 Charge
£ Drift_T|

g_ID: integer
nteger
e: numeric

<7 sqlite_JMtoindex_T_Mass_Tag_C...

W apre_To_MSFeature_Map
N5 m et_ID: integer
= BadEsct_ID: integer
& MS_Feature_ID: integer
4 MSn_Feature_ID: integer

<7 sqlite_autoindex_T_MSnFeature_...

/? Dataset_ID: integer
/2 Factor_ID: integer

< sqlite_autoindex_T_Datasets_To...

b
B T_Factors

/2 Factor_ID: integer

£ Factor_Name: text
£ Factor_Value: text

55 T_STAC_FDR

/3 STAC_Cutoff: numeric

£ FDR: integer

£ Num_AMT_Matches: integer
2] Conformation_Matches: integer
£ False_Matches: integer

29 Label: text

# sqlite_autoindex_T_STAC_FDR_1

ter_To_Mass_Tag_Map

r_ID: integer
[Tag_ID: integer
'mer_ID: integer

BTAC_Score: numeric
STAC_UP: numeric

=
7 sqlite_autoindex_T_Cluster_To_...

B T_Mass_Tag_To_Protein_Map

& Mass_Tag_ID: integer
/2 Protein_ID: integer

£ Cleavage_State: integer
E5 Terminus_State: integer

< sqlite_autoindex_T_Mass_Tag_T...

T_Proteins

Protein_ID: integer

Protein: text
Protein_Description: text

i 8 (o [EH

T_Analysis_Info

Option: text
Parameter: text

v  |H

5 Value: text

< sqlite_autoindex_T_Anazlysis_Info..,

Pacific Northwest
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Database Schema — Mapping from

Pacific Northwest
NATIONAL LABORATORY

b a mass tag to an MS/MS spectra

E T_LCMS_Features B9 T_Datasets B T_Datasets_To_Factors_Map
/2 Feature_ID: integer 4 Dataset_ID: integer /? Dataset_ID: integer

/£ Dataset_ID: integer 25 DMS_Dataset_ID: integer /2 Factor_ID: integer

& Cluster_ID: integer g £ Job: text b < sqlite_autoindex_T_Datasets_To...
&5 Conformation_ID: i &5 File_Name: text

£ Mass: numeric &5 Parameter_File: text

£9 Mass_Calibrated: n &5 Directory_Path: text B T_Factors

& NET: numeric /2 Factor_ID: integer

8 :‘Z: nlll-r:!:er.vc £ Factor_Name: text

& Scan_LC: m(ege,r £ Factor_Value: text

£ Scan_LC_Start: intg

B3 Scan_LC_End: inted

£ Scan_Aligned: integ E T_Clusters

55 T_STAC_FDR
/3 STAC_Cutoff: numeric

&3 Charge: integer /3 Cluster_ID: integer
£ Abundance_Max: n

E3 Abundance_Sum: i

Now every identification 8 or i e

E5 Mass: numeric s =
£3 Mass_Calibrated: numeric &1 FDR: integer
£ Num_AMT_Matches: integer

& Average_Interferene Score: nu... | 2 NET_Aligned: numeric £ Conformation_Matches: integer
. £ Average_Decon_Fitliscore: numeric| £ Scan_LC: integer & False_Matches: integer
is mapped back through @ unc_ inceger B Charges meow 8 Laber e
& Saturaed_Member_Count: integer &5 Drift_Time: numeric # sqlite_autoindex_T_STAC_FDR_1
. 4 idx_LC(WSFeatures_Cluster B9 Score: numeric
to a possible MS/MS 7 saive Jrainder T_LCMS. Festur.| |8 Mamber.Coun: itager __

E5 Dataset_Member_Count: integer

[Tag_ID: integer

Bture_To_LCMSFeature_Map| 'mer_ID: integer

spectra. _

ES T_Mass_Tags

Datasql ID: integer 5 7
g LCMS Eeature_ID: integer & Mass_Tag_ID: integer - CoScarsl numertc
5 MS_Fellure 1D- integer /£ Conformer_ID: integer STAC UPsnumeric
7 =qlite utoindex_T_MSFeatura_T... =] Mass: numeric sqlite_autoindex_T_Cluster_To_...
If IVIT . f d £ NET_Average: numeric
‘ \ IS not per orl I Ie ) E5 NET_Predicted: numeric B T_Mass_Tag_To_Protein_Map

3 NET_Std_Dev: numeric
= ; £ Normalized_Score_Max: numeric

yOU Ca n Sta rt frO m th e & FEA _ID: integer &) MSGF_Spec_Prob_Max: numeric |

_ID: integer &9 Cleavage_State: integer & Cleavage_State: integer
& DriftTiflle: numeric £ Modifications: text E5 Terminus_State: integer

T_Cl u Ste rS Ste p a n d tra Ce & FIT: nfiheric £5 Peptide: text & sqlite_autoindex_T_Mass_Tag_T...

UM: integer £ Peptide_Ex: text

& Mass_Tag_ID: integer
/2 Protein_ID: integer

& CHARSE: integer £ MS_MS_Observed: integer E2 T_Proteins
a C Wa r S &5 ABUNERNCE: integer £9 Mod_Count: integer 5 Protein_ID: integer

== ZZE: eEric ) ) <7 sqlite_autoindex_T_Mass_Tags_1 |« = Protein: text

8 AV =MW numeric K 4 E8 Protein_Description: text

E MONCESOTOPIC_MW: numeric

SOTOPIC_MW_ABUNDA...
B4 T_Analysis_Info
E5 T_Massfitag_Conformations £ Option: text

/£ Parameter: text

nteger £ Value: text

= T Men_Features £ Drift_Tilde: numeric < sqlite_autoindex_T_Anazlysis_Info..,
5 SPECTRA_ID: integer <7 sqlite_JMtoindex_T_Mass_Tag_C...

/ DATASET_ID: ja

£ RETENTIONZ
E5 SCAN: integer
B PRECURSOR_MZ: numeric
& TOTAL_ION_CURRENT: numeric
7z
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& MS_Feature_ID: integer
4 MSn_Feature_ID: integer
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T_LCMS_Features B9 T_Datasets B T_Datasets_To_Factors_Map

/2 Feature_ID: integer 4 Dataset_ID: integer /? Dataset_ID: integer

/£ Dataset_ID: integer 25 DMS_Dataset_ID: integer /2 Factor_ID: integer

& Cluster_ID: integer g £ Job: text b < sqlite_autoindex_T_Datasets_To...
&9 Conformation_ID: ifllegei &5 File_Name: text

£ Mass: numeric &5 Parameter_File: text

£9 Mass_Calibrated: nflineric £ Diractory_Path: text B T_Factors

& NET: numeric /2 Factor_ID: integer

& MZ: numeric

& Scan_LC: integer

E5 Scan_LC_Start: intdller
B9 Scan_LC_End: intedlir

£ Factor_Name: text
£ Factor_Value: text

2 Scan_AIi.gned: integ ES T_Clusters : R ST
&3 Charge: integer /3 Cluster_ID: integer = = -
= Abundance_Max: nilheric 5 Mass: numeric /3 STAC_Cutoff: numeric
£ Abundance_Sum: infeger £ Mass_Calibrated: numeric &5 FDR: integer
O r yo u co u Id Sta rt fro m a &5 Drift_Time: numerid] £ Num_AMT_Matches: integer
& Average_Interferene Score: nu... | 2 NET_Aligned: numeric £ Conformation_Matches: integer
. LN ol . & Average_Decon_Fitfiscore: numeric| £ Scan_LC: integer & False_Matches: integer
Slgn Iflca ntly Cha ngl ng 8 umC | : integer £ Charge: integer & Label: text
& Saturaed_Member_Count: integer &5 Drift_Time: numeric # sqlite_autoindex_T_STAC_FDR_1

4 idx_LC(WSFeatures_Cluster B9 Score: numeric

p rotei n I D a n d m Ove <7 sqlit=_Rutoindex_T_LCMS_Featur.., £ Member_Count: integer

T_Cl@ter_To_Mass_Tag_Map

. i &5 Dataset_Member_Count: integer Dy intsgar
backwards, this Y A
’ 5 Datasdl ID: integer ES T_Mass_Tags — H;EF_IE.). |ntegler
1+1 1 & LCMs Reature_ID: integer & Mass_Tag_ID: integer . i — “f'e~ numenc
additional step is shown [ s s e B erac up momen
# sqlite_Jutoindex_T_MSFeature_T... £ Mass: numerifl < sqlite_autoindex_T_Cluster_To_...

with the additional link I e e S

£ NET_SHl Dev: numeric

Mass_Tag_ID: integer

=]
B 1. e E | = : i 2 > Y
through the T_Mass_Tag 5 reA W ID: nteger 2 ear fec oret e numeric |42 Prosein_ID: inceger
) =
-

£ DATARET_ID: integer £ Cleavalonurne . ) State: integer

1 £ DriftTiflle: numeric £ Modifications: text Termingg@State: integer

TO P rotel n M a p ta b | e £ FIT: nfineric £5 Peptide: text & sqlite Mdex_T_Mass_Tag_T...
- - 2 sCANJNUM: integer £ Peptide_Ex: text

£ CHARSE: integer £ MS_MS_Observed: integer E5 T_Proteins
& ABUNEIANCE: integer & Mod_Count: integer £ Protein_ID: integer
E ng; eEfiC A <7 sqlite_autoindex_T_Mass_Tags_1 |« & Protein: text
8 AV MWEnumenc i &5 Protein_Description: text

E MONCESOTOPIC_MW: numeric
£ MONCESOTOPIC_MW_ABUNDA...

T_Analysis_Info

4 sqlite_autoindex_1_MSFeatures_ =] .
E5 T_Massfitag_Conformations £ Option: text
£ Mass_Tllg_ID: integer /£ Parameter: text
/3 Chargefinteger £ Value: text
] T_Msn_Features £ Drift_Tilde: numeric < sqlite_autoindex_T_Analysis_Info..,
£ SPECTRA_ID: integer <7 sqlite_JMtoindex_T_Mass_Tag_C...
/ DATASET_ID: jgreger
8 MS_LEVE [E T_mspillagre_To_MSFeature_Map

B3 RETENTION_ E: numeric

E5 SCAN: integer

B PRECURSOR_MZ: numeric

& TOTAL_ION_CURRENT: numeric

< sqlite_autoindex_T_Msn_Feature...

£ Raw_D et_ID: integer
~ BadEsct_ID: integer
& MS_Feature_ID: integer
4 MSn_Feature_ID: integer
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E T_LCMS_Features B9 T_Datasets B T_Datasets_To_Factors_Map

/2 Feature_ID: integer 4 Dataset_ID: integer /? Dataset_ID: integer

/£ Dataset_ID: integer 25 DMS_Dataset_ID: integer /2 Factor_ID: integer

& Cluster_ID: integer, £ Job: text b < sqlite_autoindex_T_Datasets_To...
&5 Conformation_ID: i &5 File_Name: text i

£ Mass: numeric &5 Parameter_File: text

£9 Mass_Calibrated: n &5 Directory_Path: text B T_Factors

& NET: numeric

& MZ: numeric

& Scan_LC: integer
£ Scan_LC_Start: int
B9 Scan_LC_End: inte

/2 Factor_ID: integer

£ Factor_Name: text
£ Factor_Value: text

, : 2 Ed T_Clusters

= Scan_All.gned. int: - |[& 1_stac_For

0 Chisroe: intener /2 Cluster_ID: integer ] S;AC (; & :
31 Ahundanra Mave nil £ Mass: nu—=-i- & e

R: integer
Cl u Ste r(s ) m_AMT_Matches: integer
nformation_Matches: integer
se_Matches: integer
Label: text
sqlite_autoindex_T_STAC_FDR_1

£ Mass_Cz

& NET_Alig

LC-MS
Feature(s) | [ T

& Drift_Time: numeric

1o SaLui S ius sl £ Score: numeric
toindex_T_LCMS_Featur.., £1 Member_Count: integer
E5 Dataset_Member_Count: integer

[Tag_ID: integer
'mer_ID: integer

ES T_Mass_Tags
£ Mass_Tag_ID: integer
£ Confermer_ID: integer

ID: integer

i BTAC_Score: numeric
eature_ID: integer

STAC_UP: numeric

£ MS_Faliture_ID: integer it toind T Cluster T
5 g P < sqlite_autoindex_T_Cluster_To_...
# sqlite_lutoindex_T_MSFeature_T... & Mass: numeri8 220
£ NET_Ageres
8 Ng : T_Mass_Tag_To_Protein_Map
=N i
1 :
|E T_! es o Mass._Tag_I_D integer
|ﬁ FEA ID: integer Protein_ID: integer

State: integer

Mass Tag(s)
MS £ Peptide: text

£ Peptide_Ex: text
B3 MS_MS_Observed: integer

Feature(s) B o Couns g

=]
o
<7 sqlite_autoindex_T_Mass_Tags_1 |« 5
Ezl

=]
o
teric |- 2
=
&z

T_Proteins
Protein_ID: integer

Protein: text
[ g8 Prote’n T

=== Protein

< sqlite_autoindex_

E5 T_Massfitag_Conformations £ Optio

£ Mass g_ID: integer /£ Parameter: text

/3 Chargefinteger £ Value: text
[E 1_msn_Features £ Drift_Tille: numeric & sqlite_autoindex_T_Analysis_Info..|
[ 5 SPECTRA _ID: integer + sqlite_3Mtoindex_T_Mass_Tag_C...

_ID: jareger

EREX _To_MSFeature_Map
et_ID: integer

set_ID: integer

& MS_Feature_ID: integer

4 MSn_Feature_ID: integer

Set of MS/MS Spectra

Slus itager
B PRECURSOR_MZ: numeric
& TOTAL_ION_CURRENT: numeric

< sqlite_autoindex_T_Msn_Feature...
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