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Develop a systems view of how hosts and pathogens interact across pathways, cells and molecular
networks. This module introduces host–pathogen interaction maps, immune circuitry and network
level reasoning so you can interpret infection and vaccination data through a systems immunology
lens for discovery and translational projects.

Host–Pathogen Interaction Networks &
Systems Immunology
Help Desk · WhatsApp

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

Session 1 — Host–Pathogen & Systems Immunology Foundations Session 2 — Interaction Maps:

Pathways, PPIs & Immune Circuits Session 3 — Network Analytics for Infection & Vaccination

Session 4 — Mini Case Study: Network Based Hypotheses

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

Host–Pathogen & Systems Immunology Foundations

From single pathways to host–pathogen networks (conceptual)

p a t h o g e n  e n t r y ,  s e n s i n g  a n d  r e s p o n s e  o v e r v i e w

i n n a t e  a n d  a d a p t i v e  l a y e r s  a s  i n t e r c o n n e c t e d

s y s t e m s  w h y  a  n e t w o r k  v i e w  m a t t e r s  f o r  i n f e c t i o n  a n d

v a c c i n a t i o n

Systems immunology in plain language (no maths required)

Host–Pathogen Interaction Networks & Systems
Immunology — Hands-on

https://wa.me/919014935156
http://www.nthrys.com
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n o d e s  a n d  e d g e s  a s  b i o l o g i c a l  e n t i t i e s  a n d  r e l a t i o n s

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

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

c o n c e p t s

Data types that feed host–pathogen network thinking

(orientation)

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  a n d  p h o s p h o  s i g n a l l i n g

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

c a t a l o g s  c l i n i c a l  a n d  i m m u n o p h e n o t y p i n g  c o n t e x t

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

Interaction Maps: Pathways, PPIs & Immune Circuits

Host signalling and immune pathways as network backbones

p a t t e r n  r e c o g n i t i o n ,  i n t e r f e r o n  a n d  c y t o k i n e

c a s c a d e s  T  c e l l  a n d  B  c e l l  a c t i v a t i o n  c i r c u i t s  i n

o v e r v i e w  m a p p i n g  p a t h w a y  d i a g r a m s  t o  n o d e  e d g e

t h i n k i n g

Pathogen factors and host targets (conceptual interaction map)

r e c e p t o r s  a n d  e n t r y  f a c t o r s  a s  c o n t a c t  p o i n t s  v i r a l  o r

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

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

Immune cell circuits and cross talk in a network narrative

A P C s ,  T  c e l l s ,  B  c e l l s  a n d  i n n a t e  c e l l s  a s  n o d e s

c y t o k i n e s  a n d  c h e m o k i n e s  a s  c o m m u n i c a t i o n  e d g e s

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

S e s s i o n  3
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Network Analytics for Infection & Vaccination

Key network ideas applied to immunity (in plain language)

http://www.nthrys.com
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h u b s ,  b o t t l e n e c k s  a n d  m o d u l e s  a s  i m m u n o l o g i c a l

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

( o r i e n t a t i o n )  c o m m u n i t i e s  a s  c o o r d i n a t e d  r e s p o n s e

u n i t s

Differential and perturbed networks for infection and vaccine data

b e f o r e  v e r s u s  a f t e r  i n f e c t i o n  o r  v a c c i n a t i o n

n a r r a t i v e s  h i g h l i g h t i n g  r e w i r e d  e d g e s  a n d  a c t i v a t e d

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

o u t c o m e s

Connecting to AMR, virulence and pathogenesis at a network

level

h o s t  t a r g e t s  u s e d  b y  r e s i s t a n t  o r  h i g h l y  v i r u l e n t

s t r a i n s  n e t w o r k  v u l n e r a b i l i t i e s  a n d  i n t e r v e n t i o n

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

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

Mini Case Study: Network Based Hypotheses

From omics and immunophenotyping to a network sketch

(conceptual workflow)

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

p a t h w a y s  c o n n e c t  t h e m  u s i n g  c u r a t e d  h o s t – p a t h o g e n

l i n k s  d r a w  a  s i m p l e  i n f e c t i o n  o r  v a c c i n e  r e s p o n s e

c i r c u i t

Formulating network based hypotheses for intervention

(conceptual)

w h i c h  n o d e s  o r  i n t e r a c t i o n s  l o o k  l i k e  p r o m i s i n g

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

c o n n e c t i n g  b a c k  t o  e p i t o p e s ,  a n t i b o d i e s  a n d

v a c c i n e s

Summarising systems insights for project teams (conceptual)

http://www.nthrys.com
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n e t w o r k  f i g u r e s  a n d  b u l l e t  s t y l e  n a r r a t i v e s  c l e a r

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

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

http://www.nthrys.com

