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Learn how to turn shotgun metagenomics reads into interpretable functional profiles and
pathways. This module focuses on gene family abundance (KOs, ECs, UniRef), HUMAnN-style
workflows, KEGG/MetaCyc pathway reconstruction, normalization strategies, and differential
functional analysis in microbiome and AMR contexts.

Functional Profiling & Pathway
Reconstruction
Help Desk · WhatsApp

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

Session 1 — Functional Profiling Concepts & Gene Families Session 2 — HUMAnN Workflows &

Pathway Reconstruction Session 3 — Normalization & Differential Functional Analysis Session 4 —

Mini Capstone: Taxon-to-Function Story

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

Functional Profiling Concepts & Gene Families

From taxonomic to functional views of microbiomes

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

f u n c t i o n  c o n t e x t  f o r  A M R  a n d  m e t a b o l i s m

Gene family concepts and annotation spaces

K E G G  O r t h o l o g y  ( K O s ) ,  E C  n u m b e r s  U n i R e f 9 0 / 5 0 ,

e g g N O G ,  C O G s  G O  t e r m s  a n d  f u n c t i o n a l  c a t e g o r i e s

Functional Profiling & Pathway Reconstruction — Hands-on

https://wa.me/919014935156
http://www.nthrys.com
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Read alignment and translated search basics

p a n g e n o m e  a n d  p r o t e i n  d a t a b a s e s  B o w t i e 2  /

D I A M O N D  s t y l e  w o r k f l o w s  s e n s i t i v i t y  v s  r u n t i m e

t r a d e  o f f s

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

HUMAnN Workflows & Pathway Reconstruction

HUMAnN style pipelines: overview and logic

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

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

Pathway reconstruction with KEGG/MetaCyc style resources

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

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

Outputs: gene family, pathway and contribution tables

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

t a x o n o m i c  p r o f i l e s  e x p o r t  f o r  R  a n d  P y t h o n  a n a l y s i s

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

Normalization & Differential Functional Analysis

Units, scaling and compositionality in functional data

R P K ,  R P K M ,  C P M  a n d  r e l a t i v e  a b u n d a n c e  c o p i e s  p e r

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

Normalization and transformation strategies

l i b r a r y  s i z e  a n d  l e n g t h  c o r r e c t i o n s  C L R / l o g

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

a d j u s t m e n t  o v e r v i e w

http://www.nthrys.com
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Differential pathway and gene family analysis

D E S e q 2  /  e d g e R  s t y l e  w o r k f l o w s  m u l t i p l e  t e s t i n g  a n d

e f f e c t  s i z e s  v i s u a l i z a t i o n s :  v o l c a n o ,  h e a t m a p s

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

Mini Capstone: Taxon-to-Function Story

Designing a small functional profiling analysis

g u i d e d  t h e o r y  p l u s  p r a c t i c a l

Running a HUMAnN style workflow on a teaching dataset

g e n e  f a m i l y  a n d  p a t h w a y  t a b l e s  b a s i c  d i f f e r e n t i a l

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

Deliverables: figures, tables and narrative for a microbiome

question

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

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

http://www.nthrys.com

