BIOCOMPOUNDML




Experimental Validation

Direct Computational
Simulation (e.g., Quantum

| Mechanical Methods,
Density Functional Theory)

Machine Learning and Big
Data Analytics

High Accuracy and Precision
Gold Standard for property
prediction

Huge quantities of chemical
information

High Precision

Trusted estimation quality

Measurable Accuracy and
Precision

Very Fast

Leverages Chemical Property
Correlations

Expensive

Time Consuming

May require impossible to
attain chemical quantities

Huge computational
requirements

Long periods of simulation
Potentially catastrophic
accuracy failure

Unclear underlying model
(Black Box)

Approximate measurement
(unspecific)
Extrapolation failure
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Input Requirements

Training Data

#Name RON PubChem
1-Butene 98.8 7844
1-Heptene  54.5 11610

1-Hexene 76.4 11597
[~V \NALANTS A

Test Data

#Name PubChem
isoamyl acetate 31276
myrcene 31253
eucalyptol 2758
3-carene 26049
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Feature Collection

~ ™)

Feature Extraction API

User-provided
NCBI/PubChem

Cheminformatic-
QSPR/QSAR




Data Reduction and Correction /

Transformation
K-Nearest Neighbors Imputin
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Feature Reduction / -

Boruta Feature Reduction




Reduced Data
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Classification and Clustering </

Classification »
Random Forest Classification Classifier

Clustering
K-Means Clustering
OneClass Support Vector

Training

Clusters




Assessment
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50% Leave-out
Accuracy
Precision

Recall
ROC-AUC

Feature
Weights




True positive rate
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3,7-Dimethyl-1-Octanol

3-Carene

Ocimene

3,7 -Dimethyl-3-octanol
Myrcene

a-Pinene
(R)-(+)-Limonene
Linalool

Eucalyptol

Butyl Acetate

Isoamyl Acetate

Methyl-Benzoate

2-methyl-3-buten-2-ol
Isobutyl Acetate
Acetone

Isopropyl Acetate

Not High RON

Not High RON
Not High RON
Not High RON
Not High RON
Not High RON
Not High RON
Unclear

High RON
High RON
High RON
High RON
High RON
High RON
High RON
High RON

Yes

Yes
Yes
Yes
Yes
Yes
Yes
Marginal
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes




butyl acetate
1,4-benzoquinone
fumarate
ethanol
diacetyl
1-O-methylsalicylate
2-methylbutanol
anisole
. ethyl acetate
~ 2-methylbut-3-en-2-ol
. methylglyoxal

patulin
3-methylbutanol
cyclopentanone

acetoin
1,3-propanediol

(-)-camphor
(R)-mevalonate

? B 2-butyne-1,4-diol
2-methylphenol

0.99
0.98
0.98
0.97
0.97
0.97
077
0.97
0.97
0.97
0.97
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96

123-86-4
106-51-4
110-17-8
64-17-5
431-03-8
119-36-8
137-32-6
100-66-3
141-78-6
115-18-4
78-98-8
149-29-1
123-51-3
120-92-3
513-86-0
504-63-2
464-48-2
150-97-0
110-65-6
95-48-7

31272
4650
5460307
702
650
4133
8723
7519
8857
8257
880
4696
31260
8452
179
10442
444294
5288798
8066
335

C6H1202
C6H402
C4H204

C2H60O
C4H602
C8H80O3
C5H120

C7H80
C4H80O2
C5H100

C3H402

C7H604
C5H120
C5H80
C4H80O2
C3H802
CI10H160
C6H1104
C4H602
C7H80O




BioCompoundML is a software tool for rapidly screening chemicals by chemical properties, using machine learning. — Edit

D 6 commits ¥ 2 branches © O releases 42 1 contributor
Branch: master . New pull request Create new file  Upload files  Find file Clone or download -~
) coreymhudson Fixed README Latest commit 8d7bf62 2 days ago
B beml Fixed build directory issue 2 days ago
B .travis.yml Cleaning test suite 2 days ago
B LICENSE Cleaning test suite 2 days ago
[® README.md Fixed README 2 days ago
B requirements.txt Cleaning test suite 2 days ago
setup.py Cleaning test suite 2 days ago

README.md

build ~ passing

BioCompoundML

Rapidly screen a large number of compounds for fuel and chemical properties using machine learning. It's quick --
build in minutes, screen in seconds. It's clean -- cluster, predict, report and validate in a single interface. And it
directly connects to the PubChem API and a variety of Quantitative Structure (Property and Activity) Relationship
predictors (QSPR/QSAR).

Documentation

See documentation at http://sandialabs.github.io/BioCompoundML/

Build

The most difficult part of the build is getting scikit-learn up and running and beautiful-soup. It is best that you use an
existing tool, like conda or canopy or another scientific python distribution. If not, it may take some effort to get
BioCompoundML running on your machine. Ultimately, you will need numpy, scipy, scikit-learn, matplotlib and
beautiful-soup. If you have those the rest of the setup should be fairly painless.

git clone https://github.com/sandialabs/BioCompoundML.git
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® Exposure

* Reach the actual audience of interest

®* Underlying machine learning paradigm not explained through visuals
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