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The Arborist and tmtk: A researcher friendly data loading toolkit for tranSMART
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Your study data in Excel
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1 Subject_id Cell line name Organism Origin tissue Cell type Disease Ethnicity Age Gender Ectopic MLF
2 CACO2 CACO2 Homo sapiens Colon Epithelial adherent cells Colorectal adenocarcinoma  Caucasian 72 Male No P
3 CACO2_AURKA CACO2_AURKA Homo sapiens Colon Epithelial adherent cells Colorectal adenocarcinoma  Caucasian 72 Male No P
4 COLO205 COLO205 Homo sapiens Colon Round & refractile Colorectal adenocarcinoma  Caucasian 70 Male No P
5 COLO320 COLO320 Homo sapiens Colon Round & refractile Colorectal adenocarcinoma  Caucasian 55 Female No P
6 DLD1 DLD1 Homo sapiens Colon Epithelial cells Colorectal adenocarcinoma  Caucasian Male No P
7 HCT1le HCT116 Homo sapiens Colon Epithelial-like cells Colorectal carcinoma Caucasian Male No P
8 HCT116_MLH1 HCT116 _MLH1 Homo sapiens Colon Epithelial-like cells Colorectal carcinoma Caucasian Male Yes P
9 HCT15 HCT15 Homo sapiens Colon Epithelial-like cells Colorectal adenocarcinoma  No information Male No P
10 HT29 HT29 Homo sapiens Colon Epithelial-like cells Colorectal adenocarcinoma  Caucasian 44 Female No P
11 LIM1863 LIM1863 Homo sapiens Colon Organoids, columnar cells Colorectal carcinoma Caucasian 74 Female No P
12 LS174T LS174T Homo sapiens Colon Epithelial adherent cells Colorectal carcinoma Caucasian 58 Female No P
13 LS513 LS513 Homo sapiens Cecum Epithelial cells Colorectal adenocarcinoma  Caucasian 63 Male No P
14 PC346c PC346c¢ Homo sapiens Prostate Epithelial cells Prostatic carcinoma: derived fi Caucasian 68 Male No *
15 RKO RKO Homo sapiens Colon Epithelial cells Colorectal adenocarcinoma  Caucasian 82 Female No k
16 SW1398 SwW1398 Homo sapiens Colon Epithelial adherent cells Colorectal carcinoma No information No information No r
17 Sw4s Sw48 Homo sapiens Colon Epithelial cells Colorectal adenocarcinoma  Caucasian 82 Female No _
18 sSw480 SW480 Homo sapiens Colon Epithelial cells Colorectal adenocarcinoma  Caucasian 50 Male No b
19 SW480_AURKA SW480 AURKA Homo sapiens Colon Epithelial cells Colorectal adenocarcinoma  Caucasian 50 Male No P
20 VCaP VCaP Homo sapiens Prostate Epithelial cells Prostatic carcinoma: derived fi Caucasian 59 Male No (

Import: start the import wizard to create a
study based on your study data.
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Step 1. Create the project

The first step to tmtk and the Arborist is to import this into the environment. First, import tmtk and create a new study object
from your data files.

In the cell below you see the command to start the project. The output below that shows the file picker, where the data files
have been specified.

In [*]: import tmtk
study = tmtk.toolbox.wizard.create_study("/Users/jb/studies/wizard/")

[OKAY] Creating dataframe for: /var/folders/lt/njgflg93j3mz5hOnj65jw8pgm0000gn/T/tmtk-
65trmlbo/clinical/column_mapping file.txt 1

[OKAY] Creating dataframe for: /var/folders/lt/njgflg9j3mz5h0nj65jw8pgm0000gn/T/tmtk—
65trmlbo/clinical/word mapping_file.txt

##### Please select your clinical datafiles #####

- 0. /Users/jb/studies/wizard/Cell-line clinical.txt
- 1. /Users/jb/studies/wizard/Cell-line NHTMP.txt
Pick number: 0

Selected files: ['Cell-line clinical.txt']

Pick number: 1
In [ ]: study.study id = 'TRAIT-CELL-LINES'
In [ ]: study.study name = 'TraIT-Cell-line'
In [ ]: study.validate_ all('info')

Validate: let the toolkit check the
tranSMART-specific requirements.
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In [8]: study.study id = 'TRAIT-CELL-LINES'

In [9]: study.study name = 'TraIT-Cell-line’

In [10]: study.validate all('info')

Params: study (/var/folders/It/njgf1g9j3mz5h0nj65jw8pqm0000gn/T/tmtk-
r1dfy56t/study.params)

e [INFO] Detected parameter TOP_NODE=\Private Studies\TraIT-Cell-line.
¢ [INFO] Detected parameter STUDY_ ID=TRAIT-CELL-LINES.

ClinicalObject (/var/folders/It/njgf1g9j3mz5h0nj65jw8pgm0000gn/T/tmtk-
ridfy56t/clinical/clinical.params)

e X [ERROR] Found 0 SUBJ ID for Cell-line NHTMP.txt
e X [ERROR] Found 0 SUBJ_ID for Cell-line clinical.txt

Params: clinical (/var/folders/It/njgf1g9j3mz5h0nj65jw8pgm0000gn/T/tmtk-
r1dfy56t/clinical/clinical.params)

® [INFO] Detected parameter WORD_MAP_ FILE=word mapping file.txt.

Out[10]: False
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® [INFO] Detected parameter COLUMN MAP_FILE=column mapping file.txt. —

Your study loaded in tranSMART
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# |_] Microsatellite instability (19)

4 |_] Gene silencing (19)
=t 4. Treatments (19)
4 |1 DMSO Control (19)
# [__] siRNA non-targeting (19)
# [_JUntreated (19)
=] 4. Molecular profiling (19)
+ [__] DNA methylation (19)
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Load: use transmart-batch to load
your data to tranSMART.
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Collaborate on data modelling with non-technical data experts in the
secure Arborist web application.

Restructure the tranSMART tree with drag and drop
Rename variables and values

[ ] ® < ] localhost ()
File Edit View Insert Cell Kernel Widgets Help | Python (tmtk) O
Loading to tranSMART
The last step in the process, after creating the concept tree and setting the parameters you want, is to load the project to
tranSMART. To do this, tmtk provides a wrapper for transmart-batch that allows to load data right. It also provides better
feedback on job progress and more clearly displays error messages.
To use this, all you need is install transmart-batch and configure the $TMBATCH_HOME environment variable.
In [19]: study.load to.batchdb_tml6l_vagrant()

T (100.09%) Job 1 out of 1. Currently: ‘clinical.params’
_ Step (13/13): Job complete. (insertConceptCountsStep)

WARNING:tmtk:Starting job: java -jar $TMBATCH HOME/build/libs/transmart-batch-1.1-SNAPSHOT-cap
sule.jar -c $TMBATCH_HOME/batchdb_tml6l-vagrant.properties -n -f /Users/jb/studies/TraIT-Cell-

lines

INFO:tmtk:Job complete: /Users/jb/studies/TraIT-Cell-lines/clinical/clinical.params

Job finished successfully!
Job ran for: 0:00:19.700488

In [ ]:

Save: store the study on disk as
tranSMART-ready staging files.
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study = study.write_to('~/studies/TraIT-Cell-lines',
[INFO] Writing file to /Users/jb/studies/TraIT-Cell-lines/study.params

[INFO] Writing file to /Users/jb/studies/TraIT-Cell-lines/clinical/Cell-line NHTMP.txt
[INFO] Writing file to /Users/jb/studies/TraIT-Cell-lines/clinical/column_mapping file.txt
[INFO] Writing file to /Users/jb/studies/TraIT-Cell-lines/clinical/clinical.params

[INFO] Writing file to /Users/jb/studies/TraIT-Cell-lines/clinical/Cell-line clinical.txt

[INFO] Writing file to /Users/jb/studies/TraIT-Cell-lines/clinical/word mapping file.txt

study.validate all('OKAY')

Params: clinical (/Users/jb/studies/TralT-Cell-lines/clinical/clinical.params)

. [OKAY] WORD MAP FILE=word mapping file.txt found.
] [OKAY] COLUMN_MAP_ FILE=column_mapping_file.txt found.

ClinicalObject (/Users/jb/studies/TralT-Cell-lines/clinical/clinical.params)

. [OKAY] Found a SUBJ_ID for Cell-line NHTMP.txt and it has unique values, thats good!
. [OKAY] Found a SUBJ_ID for Cell-line clinical.txt and it has unique values, thats good!

. [OKAY] Clinical params found on disk.

True

return_new=True)
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In [ ]:

Templates ~ | Download

Try it at http://arborist-test-trait.thehyve.net/demo.

Edit: make changes o your tree
with the visual Arborist editor.

Code at https://github.com/thehyve/arborist under GPL v3 license.

Imtk 4 Python library

Library that allows users to create and load studies without the
need for franSMART specific knowledge:

Quickstart studies from tabular files (e.g. XLS, TSV, CSV)
Extensive dataset validation

Use The Arborist directly embedded into Jupyter Notebook
Load studies to The Arborist web application for collaboration
Many functions to work with low and high dimensional data
Minimal technical and tranSMART specific knowledge required

Install for Python3: $ pip install tmtk

Documentation: https://tmtk.readthedocs.io

Code at https://github.com/thehyve/tmtk under GPL v3 license.
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In [*]: |study.call boris(500)
() Cell-line NHTMP.txt . .
Search... Details: Special concept

4[] Cell-line clinical.txt
-1 AURKA silencing
1 Cell line name
] Cell type
-1 DMSO Control
(1 Disease
[Z) Ectopic MLH1 expression
(1 Ethnicity
2 Gender
(21 Organism
(=1 Origin tissue
1 Untreated
(-1 siRNA non-targeting
123 Age patient at time of tumour (years)
> SUBJ_ID

Label SUBJ_ID B
DLS
CVCD
Force Categorical (requires
reloading)
Apply changes

File: Cell-line_clinical.txt (1)

Templates « Exit

tmtk notable python commands

The main object in the tmtk workflow is the Study. It provides an API for modifying and
validating your data. Below are the key methods and features provided by tmtk.

Starting a study Validation of the data Transmart arborist

Visual drag and drop editor

templates. A way to create an have validating methods. concept tree, change word
entire Study from filled 1in These methods can easily be mappings, add metadata, and
templates. extended by adding more. map concepts to ontologies.
wizard.create_ study() .call boris()

Create Study from tabular Loading the data Launch the Arborist embedded
files. Quickstart your tmtk provides a wrapper for into Jupyter.

transmart study. transmart-batch for easy use

and better progress bars!

RandomStudy () .load to() .publish to baas()

Generate fully randomized Load your study to transmart Send data tree to Arborist
Study object. Great for from Jupyter or the console. web application for easy
testing stuff! collaboration.

| In [ ¢ ‘

jupyter

Take back control over the curation of your data! Contact us at office@thehyve.nl for training and support.
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