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Take your metabolomics statistics beyond basic PCA and PLS-DA. This module focuses on
chemometric thinking and practical machine learning workflows for metabolomics and
lipidomics: feature engineering, supervised and non linear models, robust validation and
interpretation so that you can build defensible classifiers and prediction models for real research
questions.

Chemometrics & Machine Learning for
Metabolomics
Help Desk · WhatsApp

S e s s i o n  I n d e x

Session 1 — Chemometric Thinking & Feature Engineering Session 2 — Supervised Models &

Performance Assessment Session 3 — Non Linear Models, Robustness & Interpretation Session 4

— Mini Capstone: Metabolomics ML Workflow & Report

S e s s i o n  1
F e e :  R s  8 8 0 0   Apply Now

Chemometric Thinking & Feature Engineering

Chemometric view of metabolomics data matrices

s a m p l e s  v s  v a r i a b l e s  p e r s p e c t i v e  b l o c k s ,  b a t c h e s

a n d  d e s i g n  s t r u c t u r e  u n s u p e r v i s e d  v s  s u p e r v i s e d

g o a l s

Pre processing and scaling choices for ML workflows

Chemometrics & Machine Learning for Metabolomics —
Hands-on
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l o g ,  P a r e t o ,  u n i t  v a r i a n c e  c o n c e p t s  c e n t e r e d  v s

u n c e n t e r e d  d a t a  i m p a c t  o f  s c a l i n g  o n  m o d e l s

Feature engineering and basic feature filtering strategies

v a r i a n c e  a n d  m i s s i n g n e s s  f i l t e r s  b i o l o g i c a l l y

m o t i v a t e d  g r o u p i n g s  s i m p l e  r a t i o s  a n d  i n d i c e s

( c o n c e p t s )

S e s s i o n  2
F e e :  R s  1 1 8 0 0   Apply Now

Supervised Models & Performance Assessment

Supervised learning tasks in metabolomics (concepts)

c l a s s i f i c a t i o n  v s  r e g r e s s i o n  e x a m p l e s  m u l t i c l a s s  a n d

o r d i n a l  s e t u p s  b a l a n c e d  v s  i m b a l a n c e d  d e s i g n s

PCA, PLS, PLS DA and regularised linear models (high level)

c h e m o m e t r i c  r o o t s  o f  P L S  L a s s o ,  R i d g e  a n d  E l a s t i c

N e t  i d e a s  w h e n  s i m p l e  m o d e l s  a r e  e n o u g h

Cross validation, test sets and basic performance metrics

k  f o l d  a n d  r e p e a t e d  C V  c o n c e p t s  R O C  A U C ,  a c c u r a c y ,

R M S E  a v o i d i n g  o p t i m i s t i c  b i a s

S e s s i o n  3
F e e :  R s  1 4 8 0 0   Apply Now

Non Linear Models, Robustness & Interpretation

Tree based and other non linear model concepts

R a n d o m  F o r e s t  a n d  g r a d i e n t  b o o s t i n g  i d e a s  s u p p o r t

v e c t o r  m a c h i n e s  ( h i g h  l e v e l )  p r o s  a n d  c o n s  f o r

m e t a b o l o m i c s

Model robustness, leakage checks and repeated CV thinking

http://www.nthrys.com
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f e a t u r e  s e l e c t i o n  w i t h i n  C V  c o n c e p t  p e r m u t a t i o n

s t y l e  s a n i t y  c h e c k s  s t a b i l i t y  o f  f e a t u r e  i m p o r t a n c e

Interpreting models and presenting results to biologists

v a r i a b l e  i m p o r t a n c e  r a n k i n g  i d e a s  p a r t i a l

d e p e n d e n c e  c o n c e p t  l i n k  t o  p a t h w a y s  a n d

h y p o t h e s e s

S e s s i o n  4
F e e :  R s  1 8 8 0 0   Apply Now

Mini Capstone: Metabolomics ML Workflow & Report

Designing an end to end ML workflow for a toy dataset

T h e o r y  +  P r a c t i c a l

Comparing a simple linear model with a non linear alternative

p e r f o r m a n c e  v s  i n t e r p r e t a b i l i t y  s t a b i l i t y  a c r o s s  C V

r u n s  p r a c t i c a l  r e c o m m e n d a t i o n  f o r  u s e r s

Deliverables: ML workflow summary & result bundle

w o r k f l o w  o u t l i n e  ( P D F / H T M L )  m e t r i c s  a n d  f e a t u r e

i m p o r t a n c e  t a b l e  ( C S V / T S V )  s h o r t  i n t e r p r e t a t i o n  n o t e

f o r  c o l l a b o r a t o r s

http://www.nthrys.com

