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Learn how to use microbiome, metagenomics and process data together to monitor and optimise
industrial fermentations. This module covers fermenter microbiome dynamics, contamination
forensics, strain/community tracking and data-driven bioprocess optimisation for food, enzyme,
biofuel and biopharma applications.
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S e s s i o n  I n d e x

Session 1 — Industrial Microbiomes & Fermentation Foundations Session 2 — Fermenter Monitoring

& Metagenomics Workflows Session 3 — Contamination Forensics & Strain/Community Tracking

Session 4 — Mini Capstone: Fermentation Health & Yield Analytics
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Industrial Microbiomes & Fermentation Foundations

Microbiomes in industrial fermentation systems

f o o d ,  f e e d ,  e n z y m e  a n d  b i o f u e l  f e r m e n t a t i o n s  d e s i r e d

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

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

Bioprocess parameters and microbiome interactions

p H ,  D O ,  t e m p e r a t u r e  a n d  a g i t a t i o n  s u b s t r a t e  f e e d s

Industrial Microbiomes, Fermentation & Bioprocess —
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a n d  b y  p r o d u c t  a c c u m u l a t i o n  s c a l e  u p  a n d  s c a l e

d o w n  c o n s i d e r a t i o n s

Sampling strategies for industrial microbiome monitoring

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

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

r e f e r e n c e  h e a l t h y  b a t c h e s
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Fermenter Monitoring & Metagenomics Workflows

From fermenter sample to sequencing ready DNA

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

D N A  e x t r a c t i o n  w i t h  i n h i b i t o r s  a n d  h i g h  b i o m a s s

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

Amplicon and shotgun metagenomics for tanks and lines

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

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

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

Baseline QC and profiling outputs for fermenter health

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

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

s i m p l e  d a s h b o a r d s  f o r  r o u t i n e  m o n i t o r i n g
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Contamination Forensics & Strain/Community Tracking

Detecting and characterising contamination events

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

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

h i s t o r i c a l  b a s e l i n e s

http://www.nthrys.com
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Strain and community tracking along process streams

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

M A G  a n d  s t r a i n  l e v e l  v i e w s  w h e r e  a p p l i c a b l e  b i o f i l m ,

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

Root cause exploration and corrective action support

o v e r l a y i n g  m i c r o b i o m e ,  C I P  a n d  p r o c e s s  l o g s

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

d o c u m e n t a t i o n  f o r  C A P A  a n d  a u d i t s
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Mini Capstone: Fermentation Health & Yield Analytics

End to end analysis of an industrial fermentation dataset

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

Linking microbiome states to process KPIs and yield

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

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

f o r  p r o c e s s  o p t i m i s a t i o n

Deliverables: monitoring dashboard sketch and summary report

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

a l e r t  t h r e s h o l d s  P D F  o r  H T M L  f e r m e n t a t i o n

m i c r o b i o m e  r e p o r t

http://www.nthrys.com

