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Learn how to turn single cell and spatial omics readouts into mechanistic insight. This module
walks through QC and clustering of scRNA-seq, spatial transcriptomics and imaging data,
mapping cell states onto pathways and networks, and building GRN and signaling models that
explicitly account for cell to cell variability and spatial organisation.

Single Cell & Spatial Data to GRN &
Signaling Models
Help Desk · WhatsApp

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

Session 1 — Single Cell & Spatial Omics Foundations Session 2 — GRN Inference from Single Cell

Data Session 3 — Spatial Context, Ligand–Receptor & Signaling Maps Session 4 — Mini Capstone:

Single Cell / Spatial Driven Mechanistic Model

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

Single Cell & Spatial Omics Foundations

scRNA-seq, spatial transcriptomics and imaging assays overview

d r o p l e t  a n d  p l a t e  b a s e d  s c R N A - s e q  V i s i u m  a n d

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

Basic processing, QC and clustering pipelines

q u a l i t y  m e t r i c s  a n d  f i l t e r i n g  n o r m a l i s a t i o n  a n d  H V G

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

Single Cell & Spatial Data to GRN & Signaling Models —
Hands-on
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Defining cell types, states and trajectories for modelling

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

c o n c e p t s  l i n k  t o  G R N  a n d  s i g n a l i n g  q u e s t i o n s

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

GRN Inference from Single Cell Data

Regulons, TF activity and GRN building from scRNA-seq

c o - e x p r e s s i o n  a n d  m o t i f  b a s e d  l i n k s  S C E N I C  /

G R N B o o s t  c o n c e p t s  c e l l  s t a t e  s p e c i f i c  n e t w o r k s

Dynamic and trajectory aware GRN inference ideas

p s e u d o t i m e  a n d  R N A  v e l o c i t y  i n p u t s  c a u s e  e f f e c t

h i n t s  a l o n g  t r a j e c t o r i e s  l i m i t a t i o n s  a n d  r o b u s t n e s s

c h e c k s

From inferred GRN to mechanistic model sketches

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

i n t e r a c t i o n s  i n  O D E  s t y l e  c h o o s i n g  l e v e l s  o f  m o d e l

d e t a i l

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

Spatial Context, Ligand–Receptor & Signaling Maps

Adding spatial coordinates to cell states and networks

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

s e g m e n t a t i o n  a n d  f e a t u r e s  n e i g h b o u r h o o d

d e f i n i t i o n s

Ligand–receptor analysis and intercellular signaling networks

d a t a b a s e s  ( C e l l P h o n e D B ,  N i c h e N e t  i d e a s )  c e l l  t y p e

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

http://www.nthrys.com
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r o u t e s

Embedding spatial and communication info into models

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

v s  d i r e c t  c o n t a c t s  l i n k  t o  O D E  /  A B M  f r a m e w o r k s

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

Mini Capstone: Single Cell / Spatial Driven Mechanistic
Model

Select a single cell or spatial dataset for a pathway question

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

Derive a GRN or signaling sketch and encode a simple model

c e l l  s t a t e s  a n d  c o m m u n i c a t i o n  e d g e s  b a s i c  O D E  o r

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

p e r t u r b a t i o n s

Deliverables: processed data, model files and short report

n o t e b o o k  w i t h  a n a l y s i s  s t e p s  S B M L  /  s c r i p t  f o r  t h e

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

http://www.nthrys.com

