
NTHRYS OPC PVT LTD Microbiome Ecology — Alpha/Beta Diversity & Ordination — Hands-
on

NTHRYS OPC PVT LTD | smo@nthrys.com | +91 - 8977624748 | www.nthrys.com
A Ministry of Corporate Affairs Incorporated Company

Gain practical skills in microbiome ecology by moving from feature tables to diversity metrics
and ordination plots that actually answer biological questions. This module covers alpha and beta
diversity, distance measures, ordination (PCoA/NMDS), PERMANOVA style testing and
ecological visualizations using R, phyloseq and vegan.
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S e s s i o n  I n d e x

Session 1 — From Feature Tables to Ecology Concepts Session 2 — Alpha Diversity & Rarefaction

Session 3 — Beta Diversity, Ordination & PERMANOVA Session 4 — Mini Capstone: Ecology

Dashboard in R
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From Feature Tables to Ecology Concepts

Ecological view of microbiome feature tables

s a m p l e s  a s  c o m m u n i t i e s  f e a t u r e s  a s  s p e c i e s  o r  A S V s

a b u n d a n c e  v s  p r e s e n c e / a b s e n c e

Key ecology notions for microbiome data

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

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

Toolchain: R, phyloseq and vegan basics

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

o b j e c t s  q u i c k  c o m m u n i t y  s u m m a r i e s

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

Alpha Diversity & Rarefaction

Richness and diversity indices

O b s e r v e d  r i c h n e s s  /  C h a o 1  S h a n n o n  /  S i m p s o n

p h y l o g e n e t i c  d i v e r s i t y  o v e r v i e w

Depth, rarefaction and normalization choices

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

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

Visualising alpha diversity and testing associations

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

a d j u s t i n g  f o r  c o v a r i a t e s  o v e r v i e w

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

Beta Diversity, Ordination & PERMANOVA

Distance and dissimilarity measures

B r a y – C u r t i s  a n d  J a c c a r d  U n i F r a c

( u n w e i g h t e d / w e i g h t e d )  w h e n  t o  u s e  w h i c h  m e t r i c

Ordination methods and interpretation

P C o A  v s  N M D S  v s  P C A  s t r e s s  a n d  f i t  d i a g n o s t i c s

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

Testing group differences: PERMANOVA and friends

http://www.nthrys.com
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a d o n i s / a d o n i s 2  i n  v e g a n  p e r m u t a t i o n  b a s e d  p  v a l u e s

d i s p e r s i o n  a n d  c e n t r o i d  c h e c k s

S e s s i o n  4
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Mini Capstone: Ecology Dashboard in R

Designing an ecology focused analysis for one dataset

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

Building alpha/beta diversity and ordination panels in R

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

c e n t r o i d s  P E R M A N O V A  s u m m a r y  o u t p u t s

Deliverables: ecology summary sheet and figures

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

i n t e r p r e t a t i o n  s h o r t  n a r r a t i v e  f o r  r e p o r t s  o r

m a n u s c r i p t s

http://www.nthrys.com

