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Learn how to move beyond single omics analysis and build integrated, systems level views of
biology. This module covers study design for multi omics, data harmonization and batch
handling, statistical and latent factor integration (e.g., mixOmics, MOFA), and network or model
centric integration to constrain GRNs, signaling pathways and GEMs. You will implement
reproducible workflows in R and Python that turn multi omics layers into mechanistic insight and
model ready inputs.

Multi-Omics Integration for Systems Models
Help Desk · WhatsApp

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

Session 1 — Omics Modalities, QC & Harmonization Session 2 — Statistical & Matrix Based

Integration Session 3 — Network, Pathway & Model Centric Integration Session 4 — Mini Capstone:

From Multi-Omics to a Systems Model

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

Omics Modalities, QC & Harmonization

Omics layers & experimental design for integration

g e n o m i c s  /  e p i g e n o m i c s  t r a n s c r i p t o m i c s  /

p r o t e o m i c s  m e t a b o l o m i c s  /  p h e n o t y p e s

Preprocessing, normalization & batch effects

p l a t f o r m  s p e c i f i c  Q C  c r o s s  c o h o r t  h a r m o n i z a t i o n

b a t c h  c o r r e c t i o n  ( C o m b a t ,  l i m m a )
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Common identifiers and feature mapping

g e n e ,  p r o t e i n  &  m e t a b o l i t e  I D s  m a p p i n g  t o  p a t h w a y s

a n d  n e t w o r k s  f e a t u r e  s e l e c t i o n  f o r  i n t e g r a t i o n

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

Statistical & Matrix Based Integration

Unsupervised integration methods

P C A  /  M F A  /  C C A  M O F A  s t y l e  l a t e n t  f a c t o r  m o d e l s

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

Supervised and discriminant integration

p a r t i a l  l e a s t  s q u a r e s  ( P L S  /  s P L S )  D I A B L O  m u l t i

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

s t a b i l i t y

Toolchain implementation

R :  m i x O m i c s ,  M O F A 2  ( o v e r v i e w )  P y t h o n :  s c i k i t  l e a r n

p i p e l i n e s  r e p r o d u c i b l e  n o t e b o o k s  a n d  r e p o r t s

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

Network, Pathway & Model Centric Integration

Network based integration approaches

s i m i l a r i t y  n e t w o r k  f u s i o n  ( S N F  o v e r v i e w )  m u l t i  l a y e r

n e t w o r k s  m o d u l e  a n d  c o m m u n i t y  d e t e c t i o n

Pathway and systems model overlays

m u l t i  o m i c s  p a t h w a y  e n r i c h m e n t  m a p p i n g  t o  G R N s

a n d  s i g n a l i n g  m o d e l s  l i n k i n g  t o  G E M s  a n d  f l u x

c o n s t r a i n t s

http://www.nthrys.com
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Tools and visualization

C y t o s c a p e ,  i g r a p h ,  g r a p h  t o o l s  K E G G  /  R e a c t o m e

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

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

Mini Capstone: From Multi-Omics to a Systems Model

Case study: integrate at least two omics layers into a systems

model context

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

From integration outputs to model constraints and validation

d e r i v i n g  n e t w o r k  o r  p a t h w a y  s i g n a t u r e s  f e e d i n g

c o n s t r a i n t s  i n t o  G R N ,  s i g n a l i n g  o r  G E M  c h e c k i n g

c o n s i s t e n c y  w i t h  e x p e r i m e n t a l  p h e n o t y p e s

Deliverables

P D F / H T M L  m u l t i  o m i c s  i n t e g r a t i o n  r e p o r t  R / P y t h o n

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

r e q u i r e m e n t s . t x t

http://www.nthrys.com

